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THE 'BABBAGE ANALYTICAL F:NGI\'K 

One of the mo.st rntorostinji’’ episodes in the history of the construction of calci: 
latino- machines is found in the invention of an analytical enirinc l<y ('harh 
Babbage (1792-1871). This ambitious project to ja-rfcct a mac-hinc to ♦•vaiu.at 
any algebraic formula for any given values of the variables was never coiu!>Ieie( 
Major-General IL P. Babbage*, the youngest son of tin* inventor, ron rruet*- 
(1880 to 1010) a })art of the engine known as the “Mill” and <*x}iibitefi .-pceiio' n 
of its work. It is this machine which is shown in the above piclurt*. Lor tdirthe 
reference see: Mojifhly Xoticca of the Roijal Asironooiical Snri^ti/, vol. 7 
(1910), pp. 517-520. 
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PREFACE 


Of the making of tables there is no end! In this volume the 
reader will find the continuation of the project initiated with the 
publication in 1933 of volume 1 of Tables of the Higher Mathe- 
matical Functions. In that work there appeared an historical intro- 
duction, a summary of mathematical methods used in table compu- 
tation, an account of interpolation with auxiliary tables, a bibliog- 
raphy, and twelve tables relating to the Gamma and Psi Functions. 
The present work includes 37 additional tables covering the Poly- 
gamma functions [derivatives of log Fix)}, the Bernoulli polynom- 
ials and numbers, the Euler polynomials and numbers, and certain 
functions useful in unweighted polynomial approximation. These 
latter are closely related to the Legendre polynomials, being es- 
sentially the analogue of the Legendre polynomials for finite sum- 
mation. In this work a supplementary bibliography is included, 
which contains titles either overlooked in the compilation of the 
original bibliography or which have appeared since the publication 
of Volume 1. 

■ The director regrets the overlapping of the present tables of 
the polygamma functions with the admirable tables of these func- 
tions published in Volume 1 of the computations issued by the 
British Association for the Advancement of Science. The tables 
included in the present volume were far advanced when the work 
of the British Association appeared. Tables of the reciprocals of 
the first five powers of the first thousand integers had been com- 
puted to fifteen or more significant figures and these made the 
compilation of tables of the polygamma functions relatively easy. 

In the publication of a work on mathematical tables the great- 
est stiniggle must be waged against error. One is perpetually 
amazed at the many ingresses available to this incubus of the com- 
puter. This is particularly true in a project which embraces the 
computation of so many divei-se functions, computations which are 
being made simultaneously by different computers. First the basic 
formulas must be carefully prepared and auxiliary tables computed 
and checked. After the tabular values have been found, these must 
be checked by some device independent of the one employed in the 
original calculation. Duplicate computation is resorted to only 
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when other methods appear too lalx»rious or impractical as in the 
case of tabular values in the neighborhood of the poI<?8 of an analj’t- 
ic function. Differencing, the best check, although a tedious pro- 
cess wiith available statistical machinery, is employed in most in- 
stances. Finally, after the tables have been completed and checked, 
they must be transferred to copy sheets for the printer and then 
proofread from the original note books. This latter is, jierhaps, the 
most exacting task of all and may be the mo.st fruitful source of 
errors unless it is warily undertaken. 

The field of exact computation has been exceedingly fortunate 
in enlisting the devoted interest of Dr. L. J. Conirie, Sui>erinten- 
dent of the British Almanac Office, who states that he has “the 
vicious (?) habit of examining published tiiblos clo.se!.v, in order 
to show whether or not the author is to be tru.sted.” While the de- 
tection of errors in one’s work is not plea.sant, there is no denying 
the supreme importance of this quest and computational science is 
highly indebted to Dr. Comrie for his .self-impo.sed and thankless 
task. Dr. Comrie went to the trouble of computing 2000 value.8 in 
a scrutiny of volume 1 of this work. Ho .selecl(‘d /'(.<■), as given 
in Table 2, and T{x), as given in Table H. Tin; examination re- 
vealed 10-th decimal errors in the values of /’(.<•) ranging in value 
from — 2 to -1--2 units, which wa.s according to expectation since 
the table was computed by taking anti logarithms (using Vega) of 
the 12-figure values given by Legendre. One di.screpancy of — 2 
units was attributed to a computational error and another of ; 4 
units was due to an error in Legendre’s table. The examination of 
the second table revealed three en-ors of 1 unit in llu* 10-th jdace 
and three places where there wa.s a difforenct; of 0..")I units of the 
last decimal. Unfortunately a more seriou.s error wa.s (i.‘t<*ct(;d in 
the interval from 1.431 to 1.439 inclusive, wh(>re the .sixth decimal 
is too small by 1. This error is to be attributed to the method of 
subtabulation (page 87, vol. 1), where the computer failed to de- 
tect the discrepancy between the original and the built uj) value 
of the function at the end of the interval. A jiroof-reading error is 
also reported in the 6-th decimal of the logarithm at 1.791. 

From this it will be obvious to the readm* that the elimination 
of computational error from a large set of tables is a task of (•(m- 
siderable magnitude. Therefore, in the construction of tables, it is 
incumbent upon the author to take eveiy precaution po.ssihie, and, 
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in addition, readers who discover errors should consider it a duty 
to report them. The director of this work wishes to express his 
further indebtedness to Dr. Comrie for his help in securing the pic- 
ture of J. W. L. Glaisher which appears in this volume. 

The director wishes also to express his great debt to the faith- 
ful laboratory assistants whose names appear on the title page of 
this work. Specific credit for the work which they have done is 
given elsewhere in the book. Without their enthusiastic help, free- 
ly given in the long hours of arduous computation and check, this 
work could never have reached its present state. In addition to 
these members of the laboratory staff, the director also wishes to 
express his appreciation to his sister. Miss Marjorie Davis, and to 
Miss Margaret McNeill, Miss Martha Belschner, Miss Emma Man- 
ning, Forrest Danson and Herbert Newhall, who assisted in the 
proof reading. 

A debt of gratitude is also due to President W. L. Bryan and 
to Dean Femandus Payne of Indiana University who have support- 
ed the project since its inception. The latter has stimulated the 
flagging spirits of the director at times when they needed en- 
couragement. Valuable suggestions have also been received from 
time to time from Professor K. P. Williams of the Mathematics 
Department of Indiana University. 

As was stated in the preface to volume 1, the printer plays an 
important role in the final appearance of the completed work. The 
Dentan Printing Company has been unusually patient in meeting 
all suggestions made by the director, and has exerted every effort 
to keep the book free from error. Special mention should also be 
made of D. L. Taggart, who for the most part put the manuscript 
into type, and to F. L. Lewis who superintended the corrections of 
the proof and the final make-up of the forms. 


Indiana University, 1935 


H. T. Davis. 
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THE POLYGAMMA FUNCTIONS. 

1. Definition. We shall mean by the /twciious, the 

psi function and its derivatives. The digamma function is W(x)* 
itself. The trigamma function is ^'(x), the tetragamma function 
W"ix), the pentagamma function the hexagamma function 

(x) , etc. The names digamma and trigamma originated in a 
paper by Eleanor Pairman. (See Bibliography, vol 1), who, how- 
ever, defines W{x) as the derivative of log xl = log r{x-\-l), i. e., 
W {x) =d log X l/dx. This same definition has been adopted in the 
tables of the British Association [See Bibliography, vol. 1 : British 
Association, (1)]. 

2. Properties. We shall note first the fundamental difference 
equations : 

(a:+l) = {x) -f (— 1)“ n!/a:"+^ , (2.1) 

{i—x) -1- (—1)”+^ ix) 

— ( — l)”ji-^cot:ia: . (2.2) i 

dx”' 

For the four functions which we shall specifically treat in this 
volume, the last equation becomes : 

P'(l — x) P'ix) —n^c&c^nx , 

W" ( 1 — x) — W"ix) — 2?!^ CSC* 71 X cot 71 X , 

5/(3) (i_a;) -f ?/(3)(a;) =2jz*csc*jtr(3csc*7ra: — 2) , 

5/(4) (1 — x) — (x) = Sti® CSC* 71 X cot 71 X (3 esc* tix — 1) . 

If we employ the abbreviation, 
S\=1/U+1/2^+1/3^+1/4^H- Si^C ,t 

*The reader will find a description of 'l'(.c) and tables in vol. I of this 
work. 

tFor numerical values see p. 280, voL 1 or Table 33 of this volume. 


• 9 - 
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then we have, 

!P(»‘)(1) = ml , »F<^”‘-^>(1) = (27i)==“5„/4m ; 

!fr(») („+i) = (_i)»- m![— S’,,.., + 1 + 1/2'"^^+ I/S'”*' 

-i \- . 

5^<»>(l/2) = (_l)”*'n! (2”*' — n >0 , 

^(2»-i)(l/2) = ( 2 n)-” (2’-'” — l)i?„/4w , 

!F'(l/2) = jiV2 , if""’ (1/2) = (1/2) = a-i” . 

It is easily seen that none of the polygamma functions except 
the psi function has a zero on the positive real axis. The poly- 
gamma functions of even order, (x) , to > 0, have an infinite 
number of zeros on the negative real axis in the neighborhood of 
— n + 1/2, u an integer. If we designate these zeros by x„ we have 
the following asymptotic expansions. For the tetragamma func- 
tion, 

x„ CO — n-\- 1/2 -(- 1/2.'i*h^ , 
and for the hexagamma function, 

a;„ CM — n-\- 1/2 + . 

These results are obtained by an easy generalization of an 
argument employed by C. Hermite in obtaining the asymptotic ex- 
pansion of the roots of the psi function.* 

For multiple values of the argument the following formula 
holds: 

!?»”>(»*) = d/n”**') [!F<''‘>(^) 4- !P‘'’"(a;+ 1, 'w) + (.r 4- 2/n) 

^ (a: 1 _ 1 , ] , TO > 0 . 

A relationship of similar kind is furnished by the equation,! 

— 1/2 /S'-”' (nx) = (l/«’"*’) ['F""' (x) — ‘F"”' {x 4- 1, 'n) 

4- F'-”’ {x 4- 2/n) — F"”' (x 4- 3 /h) 4 ---- 
4- (— 1)’*-' !F"'"(x+l— 1, »)] , 

*Sur Tintegrale Eulerienne de seconde espece. Journal fur Mathnruifik, 
vol. 90 (1881), pp. 332-338. See, in particular, the Fostncri}>tuni. 

tThe function fl(x) is designated by p(x) fay Norlund. 
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where n is an even number and (x) is the function, 

00 

^<>»)(a:) = ( — l)”*2(m!) . 

r = 0 

If X is replaced by x/2 and n by 2, the above identity reduces 
to the following; 

2“ (») = (£_) . 

2 2 

We also note the fundamental expansion, 

00 

!?»(*)= (_!)-.»! 2 • »=1.2 


3. Integral Representations. The polygamma functions are 
variously represented by means of definite integrals, » > 0, 

1F(») (a;) = r ' {logH (t— 1) )dt, R(x) > 0 ; 

J 0 

y (x) = j log"-^ t log[t/ (1 — t) ] [« log t-\-n'\ dt, R{x) > 0 ; 

= (—1)”^^ r %g’‘(l+t) , R{x) >0-, 

Jo ^ 

»p(n)(x) — = r'log”t[(t!'-^ — — 0] d,t , 

•1 0 


'logMl+t) , R(x) >0; 

t 


Rix),'Riy) > 0; 


<»> (.r) — «F'”> (y) = (—I)" j "log^Cl+i) [(1+0-“' 

— (l-\-t)-^^dt/t , R(x),Riy)>0 . 


U. Development in Power Series. The polygamma functions 
have the following development in power series about the origin ; 

IP*”' (r+l) = ( — l)”*^[n! S„+i — («+!)! S n+2 r/1 ! 

+ (71+2) ! S„.3xV2! — ] , 

for I r 1 < 1. 
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We also note the following closely related expansion : 

a/(») (a,' 4- 1) = 

( — 1)” ^ ^ [rt cot n x — 1/(1 — xO] 4“ (^) > 

2 dx" 


where we abbreviate, 

<P<=»-o(a;) = (2w) !(1— 5:2 „.x)x+ (2n + 2) ! (1 — 52„-a)a:V'3 !-}-•• ■ 

^r2n)(^) ^ {2n)l(l—S,n.x) + (2% + 2)!(l— 5r,„,3)xV2! + -" 

5. Derivatives of the Gamma Function. It will be noted that the 
derivatives of the gamma function, (x), can be computed from 
the values of the polygamma functions and the gamma function it- 
self. Formulas for the first five derivatives are given below as 
follows ; 

r<"'(x) = W{x) Fix) , 
r<^)(a;) = + r-Cx)] Fix) , 

r<=’>(x) = H-3 «I-'(x) ‘r'’'(x) -f- *FHx)J F(x) . 

2’‘‘>(x) ==-- [«?<••» (x) +4 !F(x) !/^'-'(x) 4-6 '/"“'(x) !2^-(x) 
4-3{5^<‘>(x)P4- /’(.'•) , 
r<-')(x) = 4- 5 »F(x) !2"“> (x) 4- 10 W^ix) 

4- 15 !F(x){!2''"(x)}"4- 10 'F*(x) -f 10'/^"'(x) (x) 

4- y"“(x)] r(x) . 


6. Asymptotic Expansio?is. The polygamma functions have the 
following asymptotic expansion ; 

d" 

W {x) cc ( — l)"-i [(ri — 1) !/.x” 7 i!/2x"'^ 

CX5 

4- Z (— l)’"-'B„,(2m-l-7z^l)!/(277i)!.x-"'"‘3 , n>Q . 

The remainder after 7n tex-ms of the summation can bo shown 
to equal 

2J„=: \_i2m+n) !/(2m) !] (— 1)« f [ff 3 .n*(f)/(x-ft) =”*»*’] rit , 

•/ 0 

where designates the function of unit period which coin- 
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The Teigamma and Pentagamma Functions 
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cides with Bn i^) , the Bernoulli polynomial of ?nth degree, in the in- 
terval 0 5 a: <1.* 

The general formula leads to the following explicit expansions : 
d ¥ix) /dx cc l/x 4- 1/2 • x^ + 

CO l/x -f 1 /2x- -f 1/6 • X'-' — 1/30 • X-’ -f- 1/42 • x’’ 

' — l/30-x®-|---' ; 

W (x) /dx” 03— l/x- — l/x" — 3 JSi/x< 5 BJx* — 7 B^/x* 


CO — l/x”- — l/x" — 1,2 ■ x‘ -f 1/6 x« — 1/6 x» 

-f 3/10 X’" — 5/6 X'- H ; 

!f^(x) /dx" 03 2/x" 4- 3!/2 • x« 4- 4! Bi 2! ■ x" — 6! 3^/4 ! • x'' 

4- 8!JS3/6!-x“ , 

CO 2/x" 4- 3 /x« 4- 2/x" — 1 x^ 4- 4/3 • x» — 3/x"' 
4 -lOx'" ; 

d‘ W (x) /dx" 00—3 !/x" — 4 !/2 - x" — 5 ! B, /2 ! • x'' - 7 1 /1.../4 ! • x” 

— 9 1 B3/6 ! x"" 4- 11 1 Bi/S ! X'- , 

03 — 6/x" — 12/x" — 10, X" 4- 7/x' — 12, x’'' 

' 4- 33/x‘" — 130 x’"4---- • 


Another asymptotic formula of considerable usefulness has 
been developed by A. Lodge and employed by him in computing 
tables for the British Association for the Advancement of Science. 
(See Bibliography, voL 1). This formula follows: 

<//(«) (x4-l) 03 ( 1)"+" !/»(■«■ 1) 1 [1 'X'* 4- !<' (X" 1) "3 

00 

_ 2 (— l)’-‘'‘Br[(2/-4-«— 2) !/(2r— 1) !] [l/x"'-’-" 

—i/(x4-i) , J! 0 . 


7. AwBcxtion to the Summation of Series. The polygamma 
functions find a special use when applied to summations of the 
following form: 

♦For a more adequate description see section 4 of Bernimlli Polyno-nnaU 
and Bernoulli Numbers. 
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S= I; S{n) , 


in which we define : 

S (n) = P (n) / (n+7.’„,) 7Z 

ni ~ 1 fii ■ 1 ml 

f[ (fi+l/w)-* 7r(”4-2:r«)''] , 

m - 1 mi 

where P(w) is a polynomial in n of degree p 2q -{- Zr 4s + 5^ 
— 2 . 

Employing the theory of partial fractions, we are always able 
to expand S in) in the following form : 

S{n) = )^A,n/ in-\-v„,) + ^ {B ^,n/ in-\-tv„d + B.,,,/ (,n-{-iv„y} 

m 1 m . X 

4“ C'lm/ ”1” Owint 

m ; 1 

[-Diwj/ (n-j- 2/m) “f" Dnm/ ~h D:\ui / ( l/m) ’* 

mr 1 

4“ '^4m/ 

4~ H" ^-'m/ " -f' -fi'.'u/i/ ( ^^4 * 

m - 1 

"j~ E.^,„/ { -f- £^r,i«/ ■’] • 

The sum, S, is then expressed in terms of these coeflicients as 
follows : 

S = — Z A, „ 'Pd+r,,,) 

m- 1 

— ¥(l+tv„.) A-t B,,n ¥'(1^ ivj 

W rr 1 7?I :: 1 


— w (i+.T„.) + XI c.,,. 
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— L ^ W{l+V,n) 

771=1 Z , 

+ Zd,. y-d+j,.) _£ ^ y"(i+v.) 

+ i ~i'"'(.^+y.) tB„.w{i+z,) 

771=1 ' 

+Z W'il^z^) -i ^ 

777.1 

+ E # S'™ (1+2.) - i %!P>«(1+2,) . 

«i=i 4. 

As an example of this application, let us evaluate the sum, 
S= I (5— 2n) /[(%+!)« (n+3)] . 

71 = 1 

Expanding by the theory of partial fractions, 

(5— 2«)/C(Ji4-l)'' (w+3)] =3_11/8(«+3) +11/8(«+1) 

— ll/4(TC4-l)2-f 7/2(w+l)» , 

we obtain immediately the sum, 

5= (11/8) <F(i) — (11/8) F(2) — (11/4) W'(2) 

— (7/4) F"{2) = .07946 38106. 


8. Generalization of Gauss’s Theorem for the Computation of 
F(x). In section 11 of the description of the Psi function in vol- 
ume 1 of this work, there was set forth an elegant theorem which 
K. F. Gauss developed in order to compute values for F (x) . This 
theorem may be extended to the general polygamma functions as 
follows:* 

If p and q are integers, p < q, and if n is greater than zero, 
then the following formulas hold: 

*For a proof of this theorem see H. T. Davis: An Extension to Poly- 
gamma Functions of a Theorem of Gauss. Bulletin of American Math. Soc., 
vol. 41 (19.35), pp. 24-3-247. 
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r= ( — 1) 2 • « ! cy" 2], cos (2 -t rp/f/) L"'^' * (2 :i r/q) 

+ 2<7” '//"‘'(I) , 

where we employ the abbreviation, 

L'™’ {x) — cos X + cos 2ar/2“ + cos 3a-/3"' + cos Ax/4,”' -| ; 

(p/q) — ¥<”> il-^/q) 

= ( — 1)"*’ 2- n! r/" 2] sin(2 :!i rp/^) r/^) , 

r 1 

where we abbreviate, 

jif (m) (gj) — sin a; + sin 2a:/2’'‘ -f sin Zx/Z”” H . 

In connection with this theorem we note the following for- 
mulas : 

•J 0 

»/ 0 

where we use the customary notation, 

Sf.= l/r-t-l/2'--f l/3'-l-l/4' + -- - , S'.- C . 

From these it follows that we have, 

U''>{x)= — log(2 sin 1/4 re) , — x) , 

0 < X < 2 a; 

L<» (x) = 1^ (X— ^ ^ M' (re— n ) •’ — .^='x 

+ . 0 £ re ^ 2 n ; 

L<*> (x) = i {27 i2(x — 7i)2 — (x — :t)* — , 0 - x 2 n ; 

q.^ Id 

(*) = ^ ^ (*— ^) " — 3 ix—7i) — 7 X -f 7 .t'} , 

0 r' X -r: 2 71 
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We note that in the general case (x) for even exponents 
and M'*"’ (a;) for odd exponents can be expressed in terms of Ber- 
noulli polynomials as follows: 

(x) = (—1) {x/2n) / (2w) ! , 

(a;) ^ 22 « {x/2n) / (2n-f 1) ! . 

In this connection we also record the following identities: 

sin X -1- sin 3a;/3^”*^ -j- sin Sx/S^"*^ -j 

=- (—1 ) '■ 1/2 [B 2 „m (x/ji) — (x/2n) ] / (2«+l ) ! , 

cos X -f- cos 3a:/3®“ cos 5a:/5^" -j 

= — 2^”B,„(a:/27i)]/(2«) ! . 

Applying the extended theorem of Gauss to the cases, q — 2, 
3, and 4, we are able to deduce the following results : 

!F<’*>(l/2) = (— D-'-^n! (2«*i— -1) Sn.x ; 

(1/4) = 1/2 nl + (1— 1/2"*0 S..:] , 

S^(»)(3/4) = 1/2 (1—1/2”*") Sn+i] ; 

(1/3) = 1/2 (—1) [3’^W -t- (3”*" — l)S„.i] , 

IF'"’ (2/3) =: 1/2 (—1) ’**" n![— 3”*"a„,i + (3"*" — 1) , 

where we employ the abbreviations, 

Sr= f l/(m)^ , £ (— l)™*V(2m— !)’■ , 

tn - I m = i 

a, = 1 — 1/2- + 1/4' — 1/5- + 1/7- — 1/8- 

-f 1/10- — 1/11- 

9 . Computation of the Tables. The computation of the prin- 
cipal tables was accomplished in the following manner. Tables of 
the second, third, fourth and fifth powers of the reciprocals of the 
first thousand integers to 16 significant figures for the first and to 
18 significant figures for the last three powers were first computed 
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by Edward Morris. These computations were checked in i^roups of 
fifty by the asymptotic formula of Bernoulli, 

^ a:-" = q (p ) — <l (P) r 

Pf 1 


where we abbreviate, 

)i-i 

<pip — 1) = 21 «'"= Const. 2>’ '7(1 — — ViP " — jP “ V2! 

-h ilj ti (n~pl) (n 4 - 2 ) j ) " '-/‘t I 

Values of (a*) were next computed from 20.00 to 21.00 at 
intervals of .02 by means of the asymptotic formulas of section 6. 
Tables were then constructed for n -- 3 and n -- 4 both forward by 
intervals of .1 and backward by intervals of .02, the difference 
formula (2.1) being successively applied with the help of the re- 
ciprocal tables of Morris. The tables from 20.0 to 100.0 were 
checked by compaiung the last ten values with value.s directly com- 
puted by means of the asymptotic formulas. A final check of the 
correctness of the values was ol)tained by differencing. 

The tables of the pentagamma and the hexagamma functions 
over the range 1.00 to 2.00 at intervals of .02 were first ch(*cked by 
means of the formula, 


r<”^’(nx) r:= d/H’"-’) -t- '/^'"■’(.r-f l/?0 -t 

-f- ’/^""'(r+l— 1//0] , (0.1) 

where n was set equal to oO. The final cheek was effected by m«;ans 
of differencing. From the differences thus obtained the vh1u<*s at 
odd intervals were computed by subtjibulating one value between 
each of the computations corresponding to the even interx als. The 
final result was then first checked by means of formula (f).l) and 
the total set of values checked by means of differencing. 

A slightly different procedure was followed in the case of the 
trigamma and tetragamma functions. The values of T'(.r) for the 
range 1.00 to 2.00 (Table 13) were directly computed l)y an evalu- 
ation of the derivative !F(a;) from the original teble of Gaus.s 
(Table 12. vol. 1). The difference table for '/'(.r) was made by 
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Esther Kantz and the work of constructing W'{x) from these 
values by means of the formula (see vol. 1, p. 73) , 

f’ix) (1/d) [A fix) —^A^fix) -J^^A^fix) 

— idV(«)+---] . 

was the work of Kathryn Withers. 

In the case of the tetragamma function, values for the range 

1.00 to 2.00 were computed by numerical integration from the dif- 
ference fable of {x ) . In this computation the following for- 
mula (see voL 1, p. 85) was employed: 

(l/d) W<^^it)dt^ il/d)lW^-^ix+d) —^^^^ix)'] 

= 1 [??«>(«) + !P«> (ic-fd)] — lA^ W^^'>ix—d) a"«)(a;)] 

Z 24: 

19 

— — lA^ (a;— 2d) — A" (a;)] . 

From these basic tables of the trigamma and the tetragamma 
functions the values were then constructed over the range from 

2.00 to 4.00 at intervals of .01 and from 4.00 to 20.00 at intervals 
of .02 by means of the difference formulas and the tables of the 
reciprocal powers. Checks were effected both by differencing and 
by comparing the end computations with those directly obtained 
by means of the asymptotic formulas. 

The values of the trigamma and tetragamma functions over 
the range from 20.0 to 100.0 were independently computed from 
values found by means of the asymptotic formulas applied to the 
range between 90.0 and 100.0. Values obtained from these by a 
successive application of the difference formula (2.1) were checked 
against the values at the lower end of the range which had been 
previously computed by the asymptotic formulas. 

While the computation of these tables was in progress the 
tables of the British Association [See Bibliography, British Asso- 
ciation (1)] appeared and these were very serviceable in checking 
the present values. 
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Because of their essential importance in extending the poly- 
gamma functions to negative values, Uiblcs of the following func- 
tions (see section 1) have been appende<l to this section : 

A (x) — CSC® X . 

B{x) “ 2.1® CSC® .-T .T cot n a: , 

C (x) =■■■ 2a< CSC® n X (3 esc® n .r — 2) 

D (a:) = CSC® n z cot n X (3 esc® rtx ■ 1 ) 

This work was done by Esther Kantz who first computed the val- 
ues directly from the trigonometric tables of Andoyer (See Bib- 
liography) and then checked them against the values obtained for 
the range from 0.00 to 1.00 at intervals of .01 by means of for- 
mula (Ll). The accuracy of the end values was rechocked by 
Kathryn Withers. 

10. Origin of the TaliJe.s-. The computation of table.s of the 
derivatives of the psi function is comparatively a recent project. 

Eleanor Pairman (Sec Bibliography; in 1910 publi.shed values 
of !f"(a;-fl) to 8 decimal places with central difference.s from .r ■■ ■ 
.00 to a: = 20.00 at intervals of .02. 

Tables 12, 13 and 14 of the first volume of the Moflicniafirol 
Tables published by the British Association in 1931 (Sre Bibliog- 
raphy) contain values of the trigamma function 1) from .e 

= 0.00 to a: = 1.00 at intervals of .01 and from ./• 10.0 to x - 

60.0 at intervals of .1 to 12 decimal place.«, value.s of the tetragam- 
ma function lP"(.T-f-l) over the .same range to 12 decimal jdace.s, 
and values of the pentagamma function */'' ‘ (./• • 1 ) over the 
range from :c ~ 0.00 to z r- l.OO at intervals of .01 tf/ 10 decimal 
places and over the range x - - 10.0 to x 60.0 at intervals of .1 
to 12 decimal places. Central diiTerences are provided for each 
table. The computation for the first two functions was done by 
A. Lodge and for the pentagamma function by .A,. Ijodge and .1. 
Wishart. 

One also finds in the FiinJctUmcntaf cln. of .Jahnke and Emde 
(See Bibliography) tables of both 'P'(.r-fl) and 1 '*/"(./■ ; i ) to 
four decimal places over the range from z -= 0.00 to x 1.00 at 
intervals of .05. 

The present work contains 16 tables which we may de.scribe 
as follows : 
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X 

A (X) 

X 

X 

Bia) 

X 

.01 

10003.290517 629385 

.99 

.01 

199 S 99 &. 87 O 08 05098 

.99 

.02 

2503.292467 338106 

.98 

.02 

249999.73991 66040 

.98 

.03 

1114.406832 041007 

.97 

.03 

74073.68333 69268 

.97 

-04 

628.300284 538418 

.96 

.04 

31249.47787 17892 

.96 

.05 

403.306166 786491 

.95 

.05 

15999.34549 28744 

.95 

.06 

281.091156 599870 

.94 

.06 

9258.47113 06965 

.94 

.07 

207.403567 018149 

.93 

.07 

5829.98053 76739 

.93 

.08 

159.581849 765036 

.92 

.08 

3905.18985 50836 

.92 

.09 

126.799934 193941 

.91 

.09 

2742,28514 51350 

.91 

.10 

103.355839 110271 

.90 

.10 

1998.65966 03346 

.90 

.11 

86.014587 686615 

.89 

.11 

1501.14538 48283 

,89 

.12 

72.829977 630929 

.88 

.12 

1155.77639 16790 

.88 

.13 

62.574188 327835 

.87 

.13 

908.55121 85097 

.87 

.14 

54.441574 301887 

.86 

.14 

726.92831 43891 

.86 

.15 

47.885741 381053 

.85 

.15 

590.50040 96800 

.85 

.16 

42.525524 068727 

.84 

.16 

486.02726 13301 

.84 

.17 

38.088468 389939 

.83 

.17 

404.66278 67567 

.83 

.18 

34.375647 746977 

.82 

.18 

840.34351 88379 

.82 

.19 

31.239081 825455 

.81 

.19 

288.81863 24622 

.81 

.20 

28.666851 342926 

,80 

.20 

247.04792 04060 

.80 

.21 

26.273050 854713 

.79 ! 

.21 

212.81785 16431 

.79 

.22 

24.290862 561344 

.78 • 

.22 

184.49071 25005 

.78 

.23 

22.567690 416108 

.77 : 

.23 

160.83710 35590 

.77 

.24 

21.061682 807845 

.76 

.24 

140.92188 23485 

.76 

.25 

19.739208 802179 

.75 

.25 

124.02510 67212 

.75 

.26 

18.573000 454427 1 

.74 

.26 

109.58634 40271 

.74 

.27 

17.540767 670797 

.73 

.27 

97.16485 45906 

.73 

.28 

16.624153 134047 ; 

: .72 : 

.28 

86.41073 43836 

.72 

.29 

1 15.807935 184768 ’ 

.71 

.29 

77.04373 60215 

.71 

.30 

15.079413 702803 i 

.70 

.30 

68.83754 37145 

.70 

.31 

1 14.427932 576346 

.69 

.31 

61.60796 93362 

.69 

.32 

! 13,844505 190218 i 

.68 

.32 

55.20400 42739 

.68 

.33 

13.321518 378651 

.67 i 

.33 

49.50096 96477 

.67 

.34 

12.852496 692147 1 

: .66 1 

.34 

44.39522 71386 

.66 

.35 

12.431913 430155 

.65 i 

.35 

39.80005 99637 

.65 

.36 

12.055038 234299 

1 .64 i 

: .36 

35.64243 93205 

.64 

.37 

11.717813 489873 

.63 I 

1 .37 

31.86046 6-2928 

.63 

.38 

11.416753 600461 

.62 i 

.38 

28.40133 28907 

.62 

.39 

11.148862 558764 

.61 1 

.39 

25.21968 48241 

1 .61 

.40 1 

10.911566 261433 

; ; 

.40 

22,27629 70864 

I .60 

.41 

10.702656 793967 

.59 ! 

.41 

19.53699 44321 

.59 

.42 ' 

10.520246 509872 i 

.58 1 

1 .42 1 

! 16.97176 44427 

.58 

.43 

10.362730 189402 

.57 

1 .43 1 

14.55402 25610 

.57 

.44 

10.228753 923848 

.56 

' .44 

12.25999 72646 

.56 

.45 

10.117189 654588 

: .55 

.45 

10.06821 01980 

.55 

.46 

10.027114 521726 

1 .54 ■: 

.46 

7.95903 11211 

.54 

.47 

9.957794 358473 

.53 : 

.47 

5 . 914-29 13550 

.53 

.48 

9.908670 815569 

1 .52 ; 

.48 

3.91694 22902 

.52 

.49 

9.879351 723041 

! .51 : 

.49 

1.95074 76774 

.51 

.50 

9.869604 401090 

.50 : 

.50 

0.00000 00000 

.50 

X 

A(x) 


X 

— B{x) 

X 
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X 

C(x) 

^ f 



DU) 



X 

.01 

600000013.00009 11394 

.99 1' 

.01 

2399999 

99997.55668 

0196 


.99 

.02 

37500013.03677 88101 

.98 ■: 

.02 

74999 

99995.10323 

9110 


.08 

M 

7407420.50550 15866 

.97 

.03 

9876 

54313.61709 

1866 


.97 

,04 

2343763.18429 24023 

.96 ;; 

.04 

2343 

74990.12492 

5672 


.96 

.05 

960013.29573 32696 

.95 , 

.05 

767 

99987.57912 

268f>2 


.95 

.06 

462976.39584 67748 

.94 j: 

.06 

308 

64182.51201 

22107 


.94 

.07 

249909.47303 97356 

.93 

.07 

142 

79746.7{):}62 

78260 


.93 

.08 

146498.16173 94836 

.92 ;; 

.08 

73 

24198.33317 

1.3000 


.92 

.09 

91463.47911 52127 

.91 : 

.09 

40 

64397.833,17 

98116 


.1)1 

.10 

60014.25189 08840 

.90 [ 

.10 

23 

99973.83475 

7023.3 

3 

.90 

.11 

40995.33595 66311 

.89 , 

.11 

14 

90181.97161 

69545 

0 

.89 

.12 

28950.02157 93003 

.88 !' 

.12 

9 

6447.3.80198 

00790 

5 

.88 

.13 

2102,2.84433 12640 

.87 ii 

.13 

6 40:ir)4.0<J021 

085:m 

4 

.87 

.14 

15634.04286 94792 

.86 't 

.14 

4 

46203.48251 

.56480 

6 

.86 

.15 

11867.81207 01432 

.85 ■ 

.15 

o 

r> 

16006.57707 

120.59 

.5 

.8.5 

.16 

9171.68078 58898 

.84 1- 

.16 

2 

28835.18080 

71161 

39 

.84 

.17 

7200.71608 47398 

.83 f 

.17 

1 

68980.3826.5 

90876 

12 

.83 

.18 

5733.01477 09701 

.82 i 

.18 

1 

26958.12343 

28276 

01 

.82 

.19 

4622.01188 19025 

.81 il 

.19 


96867.04412 

21642 

41 

.81 

.20 

3768.61588 69352 

.80 il 

II 

.20 


74935.51363 

17332 

69 

.80 

.21 

3104.42073 39034 

.79 ' 

.21 


58694.77884 

72835 

80 

.79 

.22 

2581.31120 76780 

.78 

22 


46493.86110 

2I16K 

74 

.78 

.23 

2164.86719 76007 

.77 

*23 


37207.06918 

59.398 

6:5 

.77 

.24 

1830.08498 68610 

.76 

.24 


30053.25091 

95626 

.36 

.76 

.25 

1558.54545 65440 

.75 

.25 


24481.57478 

28225 

163 

. 7.5 

.26 

1336.50540 71751 

! .74 

.26 


20097.87115 

57 : 57:5 

215 

.74 

.27 

1153,58943 1G766 

; .73 

.27 


16616.23897 

56909 

0!K5 

7.3 

.28 

1001.87954 48007 

.72 

.28 


13826.70431 

2:5222 

.500 

72 

.29 

875.27262 21482 

.71 

.29 


n573.26:;85 

26089 

.360 

!7I 

.30 

769.02091 43335 

.70 

.30 


9738.760:3) 

18.5.39 

6:52 

.70 

.31 

679.39948 31491 

.69 

.31 


8234..32231i> 

177:50 

195 

.6!> 

.32 

603.46278 63468 

.68 

.32 


6991.8987.5 

OK56H 

419 

.68 

.33 

538.86464 57098 

.67 

oo 


59.58.91697 

1 . 500:5 

560 

.6,7 

.34 

483.72379 56587 

.66 

.3,4 


5094.420HO 

27,371 

018 

.6,6, 

.35 

436.52255 91925 

.65 

.35 


43,60.24741 

18791 

:519 

.6,5 

.36 

396.02984 73323 

.64 

.36 


3748.94452 

13:540 

580 

.6,1 

.37 

361.24218 35376 

.63 

orr 
.•> 1 


3222.2 H122 

72.594 

516 

.6,:; 

.38 

331.33821 03157 

.62 

.38 


2769.772,5.5 

40747 

969 

. 6,2 

.39 

305.64.336 62168 

.61 

.39 


2:578.41 6, :> i 

9314.5 

147 

.6,1 

.40 

283.60230 00793 

.60 

.40 


20:57.:59.S.54 

1 .5.587 

28.30 

.6(1 

.41 

264.75722 03084 

.59 

.41 


1737.88.3:52 

93871 

:i:i22 

.5'» 

.42 

248.73083 47532 

.58 

.42 


1472.547:54 

: 5. 58: 35 

826:5 

.58 

.43 

235.21287 19315 

.57 

.43 


12.35.26:512 

71522 

1 5:59 

57 

.44 

223.94942 20299 

..56 

.44 


1020.84801 


8 1 9!i 

.5*» 

.45 

214.73452 08751 

.55 

.45 


824.86689 

79.396 

5088 

5 5 

.46 

207.40353 93355 

.54 

.46 


643.46.344 

40702 

7982 

',r>i 

.47 

201.82804 68117 

..53 

.47 


473.2.3270 

11245 

8211 


.48 

197.91189 96266 

.52 

.48 


311.10,561 

76195 

4097 

5‘^ 

.49 

195.58836 98227 

.51 

.49 


154.2.5.30.3 

7686.5 

682;: 

.5 1 

.50 

194.81818 20680 

.50 

.50 


0.00000 

OOOOO 

OOOf) 

.50 

X 

C(x) 

! ^ 

X 
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Table 13. W'{x) to 10 decimal places from a: == 0.0 to a; = 
— 10.0 by increments of .1; LogiolP'(a:) to 10 decimal places from 
a: = 0.0 to a; = — 10.0 by increments of .1: W'{x) to 12 decimal 
places from x = 0.00 to a; = 1.00 by increments of .01 ; Log^o^' ix) 
to 10 decimal places from x = 0.00 to a: = 1.00 by increments of 
. 01 . 

Table 14- T"{x) to 12 decimal places with second, fourth and 
sixth central differences from x = 1.00 to a: = 4.00 by increments 
of .01. 

Table 15. W'{x) to 10 decimal places with central differences 
from X = 4.00 to a: = 20.00 at intervals of .02. 

Table 16. T'{x) to 16 decimal places with central differences 
from X = 20.0 to x = 100.0 by increments of .1. 

Table 17. W"(x) to 10 decimal places from, a; = 0.0 to x = 
— 10.0 by increments of .1 ; 'Lag^a\^T" {x) \ to 10 decimal places from 
X = 0.0 to X = — 10.0 by increments of .1; W"{x) to 12 decimal 
places from x — 0.00 to x = 1.00 by increments of .01 ; Log,o| T"'{x) \ 
to 10 decimal places from x = 0.00 to x = 1.00 by increments of 
.01. 

Table 18. T"{x) to 12 decimal places with central differences 
from X = 1.00 to x = 4.00 at intervals of .01. 

Table 19. T"{x) to 10 decimal places with central differences 
from X — 4.00 to x = 20.00 at intervals of .02. 

Table 20. T"{x) to 17 decimal places with central differences 
from X = 20.0 to x = 100.00 at intervals of .1. 

Table 21. ?F'‘"’(x) to 10 decimal places from x — 0.0 to x — 
— 10.0 by increments of .1 ; Log,„!F'*> (x) to 10 decimal places from 
X = 0.0 to X — 10.0 by increments of .1; (x) to 12 decimal 

places from .r — 0.00 to x = 1.00 by increments of .01 ; Log,„?F'''' (x) 
to 10 decimal places from x = 0.00 to x = 1.00 by increments of 
. 01 . 

Table 22. to 15 decimal places with central differences 

from X = 1.00 to x = 4.00 by increments of .01. 

Table 23. •F'-- ’(x) to 15 decimal places with central differences 
from X = 4.00 to x = 20.00 by increments of .02. 
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Table 2U- (a;) to 17 and 18 decimal places with central dif- 

ferences from X — 20.0 to a; — 100.0 by increments of .1. 

Table 25. to 12 decimal places from x - 0.0 to a: = 

— 10.0 by increments of .1; (a;) to 10 decimal places 

from X = 0.0 to a: = — 10.0 by inci'ements of .1; V'*' {x) to 12 
decimal places from x — 0.00 to x — 1.00 bj' increments of .01; 
Logiol??^*’ («) I to 10 decimal places from x -- 0.00 to .r r-r i.OO by 
increments of .01. 

Table 26. (a?) to 14 decimal places with central differences 

from X = 1.00 to a: = 4.00 by increments of .01. 

Table 27. (a;) to 16 decimal places with central differences 

from X == 4.00 to x 20.00 by increments of .02. 

Table 28. (x) to 19 decimal places with central differences 

from X = 20.0 to a? = 100.0 by increments of .1. 
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TABLE 13 

The Trigamma Function 

Description- !F'(a;) to 10 decimal places from x = 0.0 to 
X = — 10.0 by increments of .1. 

Logic W'{x) to 10 decimal places from x = 0.0 to a; = — 10.00 by 
increments of .1. 

W'{x) to 12 decimal places from x == 0.00 to a; = 1.00 by increm- 
ents of .01. 

Logic W'{x) to 10 decimal places from x = 0.00 to a; = 1.00 by in- 
crements of .01. 
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X 

'('•(-a:) 

Log , (, 4 ' (- a ) 

x 



0.0 

CO 

00 

! 5.0 

CO 

00 

0.1 

101.92253 99595 

2.00827 02376 

I 5.1 

103.17773 70337 

2.01358 59980 

0.2 

27.29947 41375 

1.43615 42813 

1 5.2 

28.39185 79931 

1.45319 38141 

0.3 

13.94516 02678 

1.14442 35097 

5.3 

14.90742 26714 

1.17340 25650 

0.4 

9.88620 96709 

0.99502 98169 

5.4 

10.74247 64993 

1.03110 44118 

0.5 

8.93480 22005 

0.96108 49426 

5.5 

9.70331 98653 

0.98692 03479 

0.6 

10.05313 43683 

1.00230 14871 

5.6 

10.74799 65905 

1.03132 74796 

0.7 

14.28618 08726 

1.15491 61441 

5.7 

14.91846 99179 

1.17372 42827 

0.8 

27.82987 72054 

1.44461 12900 

5.8 

28.40845 75725 

1.45344 76544 

0.9 

102.66786 70520 

2.01143 45392 

5.9 

103.19990 43361 

2.01367 92947 

1.0 

00 

00 

6.0 

CO 

oc 

1.1 

102.74898 62405 

2.01177 75454 

6.1 

103.20461 15298 

2.01369 91030 

1.2 

27.99391 85819 

1.44706 36952 

6.2 

28.41787 25613 

1.45359 15623 

1.3 

14.53687 62441 

1.16247 10931 

6.3 

14.93261 79347 

1.17413 59532 

1.4 

10.39641 37525 

1.01688 35546 

6.4 

10.76689 05618 

1.03209 02986 

1.5 

9.37924 66450 

0.97216 79566 

6.5 

9.72698 85044 

0.98797 84026 

1.6 

10.44375 93683 

1.01885 68565 

6,6 

10.77095 24317 

1.03225 41078 

1.7 

14.63220 16339 

1.16530 96770 

6.7 

14.94074 65942 

1.17437 22997 

1.8 

28.13851 91807 

1.44930 12384 

6.8 

28.43007 78701 

1.45377 80492 

1.9 

102.94487 53623 

2.01260 47316 

6.9 

103.22090 83268 

2.01376 76763 

2.0 

00 

00 

7.0 

03 - 

CO 

2.1 

102.97574 36101 

2.01273 49363 

7.1 

103.22444 88637 

2.01378 25722 

2.2 

28.20053 01622 

1.45025 72728 

7.2 

28.43716 26847 

1.45388 62625 

2.3 

1472591 21610 

1.16808 22066 

7,3 

14.95138 31814 

1.17468 13717 

2.4 

! 10.57002 48636 

1.02407 60088 

I 7.4 

10.78515 20666 

1.03282 62726 

2.5 

I 9.53924 66450 

0.97951 40780 

! 7.5 

9.74476 62822 

0.98877 14275 

2.6 

10.69168 83624 

1.02496 51937 

i 7.6 

10.78826 54511 

1.03295 16236 

2.7 

14.76937 58451 

1.16936 21422 

7.7 

14.95761 28449 

1.17486 22878 

2.8 

28.26607 02012 

1.46126 54332 

7.8 

28.44651 44250 

1.45402 90595 

2,9 

103.06828 14265 

2.01310 39653 

7.9 

103.23693 14000 

2.01383 50867 

3.0 

00 

00 

8.0 ! 

00 

oc 

3.1 

103.07980 18827 

2.01317 35752 

8.1 

103 . 2.3969 044.27 

2.01384 66936 

3.2 

28.29818 64022 

1.45175 86030 

! 8.2 

28.45203 47847 

1.45411 33309 

3.3 

14.81773 95265 

1.17078 19560 

; 8.3 

14.96589 90763 

1.17510 28121 

3.4 

10.65653 00640 

1.02761 58136 

i 8.4 

10.79932 44022 1 

1.03339 65868 

3.5 i 

9.62087 92981 

0.98321 47661 

! 8.5 1 

9.75860 71126 ^ 

0.98938 78334 

3.6 ! 

10.66884 88562 

1.02811 76623 

! 8.6 1 

10.80178 62731 i 

1.03349 55796 

3.7 1 

14.84242 18641 

1.17150 47711 

' 8.7 ; 

14.97082 46298 ; 

1.17524 57229 

3.8 

28.83632 22787 

1.45232 81665 

, 8.8 i 

28.45942 76482 ' 

1.45422 61616 

3.9 

103.12952 76461 

2.01338 30285 

8.9 = 

103.24965 60686 

2.01388 81929 

4.0 

00 

00 

1 9.0 

00 

cc 

4.1 ^ 

103.13929 02826 

2.01342 41385 

1 9.1 

103,25166 62790 

2.01389 70687 

4.2 

28.36487 57446 

1.45262 77484 

9.2 

28.46384 9-5295 

1.45429 36348 

4.3 

14.87182 28138 

1.17236 42024 

: 9.3 

14.97746 11066 

1.17543 82003 

4.4 

10.70818 29465 

1.02971 67821 

; 9.4 

10.81064 17403 

1.03385 14748 

4.5 

9.67026 20141 

0.98543 82414 

! 9.5 

9.76968 74450 

0.98988 06699 

4.6 

10.71610 78364 

1.03003 70760 

; 9.6 

10.81263 69676 

1.03393 16214 

4.7 

14.88769 12168 

1.17282 73524 

, 9.7 

14.98145 27518 

1.17555 39286 

4.8 

28.37872 60565 

1.45299 28804 

i 9,8 

28.46988 99764 

1.45438 50260 

4.9 

103.17117 69589 

2.01355 83847 

: 9.9 

103.25975 91091 

2.01393 11075 

5.0 

CO 

00 

| 10.0 

X' 

cc 
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a? 


Logi „ 4 ''( a :) 

X 



0.00 

00 

‘ 00 

0.50 

4.934802 200545 

0.69326 97498 

0.01 

10001.621213 528313 

4.00002 69776 

I 0.51 

4.771259 239159 

0.67863 30139 

0.02 

2501.598118 191868 

3.3982175415 

: 0.52 

4.616728 378554 

0.66433 43239 

0.03 

1112.686736 026479 

; 3.04637 29108 

i 0.53 

4.470542 884596 

I 0.65036 02653 

0.04 

626.558711 642606 

2.79695 83070 

; 0.54 

4.332096 979611 

0.63669 81703 

0.05 

401.552357 342115 

2.60372 05485 

0.55 

4.200839 261056 

0.62333 60642 

0.06 

279.289319 727769 

: 2.44605 43282 

0.56 

4.076266 935081 

0.61026 26161 

0.07 

205.572878 969465 

: 2.31296 58180 

0.57 

3.957920 751666 

0.59746 70942 

0.08 

167.721462 165554 

2.19789 07669 

0.58 

3.845380 545395 

0.58493 93248 

0.09 

124.908932 122266 

2.09659 34954 

0.59 

3.738261 300509 

1 0.57266 96548 

0.10 

101.433299 150792 

2.00618 05508 

0.60 

3.636209 670903 

0.56064 89175 

0.11 

84.077927 249967 

1.9246819966 

0 61 

3.538900 895927 

0.54886 84007 

0,12 

70.841396 665712 

1.85028 71149 

0.62 

3.446036 061363 

0.53731 98178 

0.13 

60.551015 890480 

1.78212 14339 

0.63 

3.357339 662074 

0.52599 62810 

0.14 

52.382699 930283 

1.71918 78793 

0.64 

3.272567 428965 

0.61488 72765 

0.15 

45.790003 796480 

1.66077 06795 

0.65 

3.191454 387950 

0.50398 86419 

0.16 

40.391708 175287 

1.60629 22200 

0.66 

3.113813 123066 

0.49329 25446 

0.17 

35.915302 056813 

1.55527 95233 

0.67 

3.039432 219512 

0.48279 24628 

0.18 

32.161798 866694 

1.50734 03247 

0.68 

2.968124 865642 

0.47248 21672 

0.19 

28.983152 560743 

1.46214 56228 

0.69 

2.899717 595607 

0.46235 57039 

0,20 

26.267377 205424 

1.41941 67106 

0.70 

2.834049 156695 

0.45240 73788 

0.21 

23.928494 870468 

1.37891 53727 

0.71 

2.770969 487433 

0.44263 17435 

0.22 

21.899609 160829 

1.34043 63640 

0.72 

2.710338 794235 

0.43302 35813 

0.23 

20.128043 452599 

1,30380 15613 

0.73 

2.652026 715860 

0.42357 78946 

0.24 

18.571858 181768 

: 1.26885 53586 

0.74 

i 2.595911566288 I 

0.41428 98934 

0.25 

17.197329 154507 

1.23546 10035 

0.75 

' 2.541879 647672 j 

0.40515 49838 

0.26 

15.977088 888138 

1.20349 76513 

0.76 

2.489824 626076 | 

0.39616 87580 

0.27 

14.888740 954937 

1.17285 79736 ! 

0.77 

2.439646 963509 | 

0.38732 69849 

0.28 

13.913814 339811 

1,14344 62038 j 

0.78 

2,391253 400515 

0.37862 56005 

0.29 

13.036965 697335 

1.11517 65228 | 

0.79 

2.344556 484245 

0.37006 07000 

0.30 

12.245364 546108 1 

1.08797 17183 i 

0.80 

2.299474 137502 

0.86162 85293 

0.31 

11.528214 980739 

1.06176 20664 j 

0.81 

2.255929 264712 

0.35332 54780 

0.32 

10.876380 324576 

1.03648 43851 1 

0.82 

2.213849 391283 

0.34514 80723 

0.33 

10.282086 159139 

1.01208 12385 j 

0.83 

2.173166 333126 

0.33709 29682 

0.34 

9.738683 569081 

0,98850 02549 I 

0.84 

2.133815 893490 

0.32915 69455 

0.35 

9.240459 042205 

0.96569 35463 j 

0.85 

2.095737 584573 

0.32133 69019 

0.36 

8.782480 805334 i 

0.94361 72093 1 

0.86 

2.058874 371605 

0.31362 98475 

0.37 

8.360473 827799 i 

0.92223 08917 i 

0.87 

2.023172 437355 

0.30603 28996 

0.38 

7.970717 539088 ' 

0.90149 74191 ' 

0.88 

1.988580 965217 

0.29854 32779 

0.39 

7.609961 662837 ! 

0.88138 24689 : 

0.89 

1.955051 939223 

0.29115 82995 

0.40 

7.275356 590530 I 

0.86185 42844 ; 

0.90 

1.922539 959477 

0.28387 53751 

0.41 

6.964395 493458 i 

0.84288 34258 

0.91 

1.891002 071675 

0.27669 20046 

0.42 

6.674865 964476 1 

0.82444 25492 ; 

0.92 i 

1.860397 609482 

0.26960 57727 

0.43 

6.404809 437736 ’ 

0.80650 62127 i 

0.93 1 

1.830688 048684 

0.26261 43462 

0.44 

6.152486 988766 : 

0.78905 07040 1 

0.94 1 

1.801836 872101 

0.25571 54698 

0.45 

5.916350 393632 : 

0.77205 38870 ! 

0.95 

1.773809 444376 

0.24890 69629 

0.46 

5.695017 542115 i 

0.75549 50661 j 

0.96 

1.746572 895813 

0.24218 67161 

0.47 

5.487251473877 : 

0.73935 48639 i 

0.97 

1.720096 014528 

0.23555 26896 

0.48 

5.291942 437015 

0.72361 51115 ; 

0.98 

1.694349 146238 

0.22900 29080 

0.49 

5.108092 483882 ; 

0.70825 87517 | 

0.99 

1.669304 101072 

0.22253 54603 

0.50 

4.934802 200545 , 

i 

0.69326 97498 i 

1.00 

1,644934 066848 

0.21614 84948 
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TABLE 14 

The Trigamma Function 

Description: W'(x) to 12 decimal places with second, fourth and 
sixth central differences from x = 1.00 to a; = 4.00 by incre- 
ments of .01. 
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MATHEMATICAL TABLES 


X 


62 

54 

56 

1.00 

1.644934 066848 

649 496689 

1 221654 

5075 

1.01 

1.621213 528313 

625 202090 

1 151454 

4683 

1.02 

1.598118 191868 

602 059945 

1 085936 

4324 

1.03 

1.575624 915368 

580 003737 

1 024745 

4004 

1.04 

1.553711 642605 

558 972273 

967558 

3706 

1,05 

1.532357 342115 

538 908366 

914077 

3485 

1.06 

1.511541 949991 

519 758537 

864030 

3182 

1.07 

1.491246 316404 

501 472737 

817166 

2956 

1.08 

1.471452 155554 

484 004105 

773257 

2741 

1.09 

1.452141 998809 

467 308729 

732089 

2549 

1.10 

1.433299 150793 

451 345441 

693470 

2368 

1.11 

1.414907 648218 

436 075625 

657218 

2204 

1.12 

1.396952 221268 

421 463026 

623171 

2051 

1.13 

1.379418 257344 

407 473597 

591175 

1911 

1.14 

1.362291 767017 

394 075346 

561090 

1781 

1.15 

1.345559 352036 

381 238182 

532787 

1661 

1.16 

1.329208 175237 

368 933808 

506145 

1551 

1.17 

1.313225 932246 

357 135575 

481053 

1448 

1.18 

1.297600 824830 

345 818398 

457410 

1353 

1.19 

1.282321 535812 

334 958630 

435119 

1265 

1.20 

1.267377 205424 

324 533981 

414094 

1183 

1.21 

1.252757 409017 

314 523426 

394252 

1108 

1.22 

1.238452 136036 

304 907124 

375638 

1037 

1.23 

1.224451 770179 

295 666336 

357820 

972 

1.24 

1.210747 070658 

286 783370 

341094 

911 

1.25 

1.197329 154507 

278 241499 

325280 

855 

1.26 

1.184189 479855 

270 024905 

310320 

802 

1.27 

1.171319 830108 

262 118635 

296163 

753 

1.28 

1.158712 298996 

254 508524 

282759 

708 

1.29 

1.146359 276408 

247 181177 

' 270062 

665 

1.30 

1.134253 434997 

240 123886 

258030 

626 

1.31 

1.122387 717472 

233 324629 

246624 

588 

1.32 

1.110755 324576 : 

226 771995 

235806 

554 

1.33 

1.099349 703675 

220 455165 

225542 

521 

1.34 

1.088164 537939 

214 363880 

215799 

491 

1.35 

1.077193 736083 

208 488391 

206547 

463 

1.36 

1.066431 422618 

202 819450 

197759 

437 

1.37 

1.055871 928603 

197 348267 | 

189407 

412 

1.38 

1.045509 782855 

192 066493 ! 

181467 

389 

1.39 

1.035339 703600 

186 966185 | 

173916 

367 

1.40 

1.025356 590530 

182 039793 

166732 

347 

1.41 

1.015555 517253 

1 

177 2801 S 7 ' 

159895 

327 

1.42 

1.005931 724113 

172 680 S 70 i 

153386 

310 

1.43 

0.996480 611343 

168 233995 j 

147186 

293 

1.44 

0.987197 732568 

163 934 S 01 ! 

141279 

277 

1.45 

0.978078 788594 

159 776890 1 

135649 

262 

1.46 

0.969119 621510 

155 764625 

130282 

248 

1.47 

0.960316 209051 

151 862646 

125163 

235 

1 . 4 S 

0.951664 659237 

148 095825 

120279 

223 

1.49 

0.943161 205248 

144 449286 

115618 

i 211 

1.50 

0.934802 200545 

140 918 S 65 

111169 

200 
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' J '' ( a ?) 

52 

54 


1.50 

0.934802 200545 

140 918365 

111169 

200 

1.51 

0.926684 114207 

137 498614 

106920 

190 

1.52 

0.918503 526483 

134 185780 

102861 

181 

1.53 

0.910557 124639 

130 975809 

98982 

171 

1.54 

0.902741 698404 

127 864820 

94274 

163 

1.55 

0.895064 137089 

124 849104 

91730 

154 

1.56 

0.887491 424878 

121 925118 

88339 

147 

1.57 

0.880050 637785 

119 089472 

85096 

140 

1.58 

0.872728 940164 

116 338920 

81991 

133 

1.59 

0.865523 681463 

113 670363 

79020 

126 

1.60 

0.868431 893125 

111 080820 

76175 

120 

1.61 

0.851451 285607 

108 567457 

73449 

114 

1.62 

0.844579 245546 

106 127539 

70838 

109 

1.63 

0.837813 333024 

103 758463 

68336 

104 

1.64 

0.831151 178965 

101 457719 

65937 

99 

1.65 

0.824590 482625 

99 222915 

63637 

94 

1.66 

0.818129 009200 

97 051748 

61432 

90 

1.67 

0.811764 587523 

94 942011 

59315 

85 

1.68 

0.805495 107857 

92 891592 

57285 

82 

1.69 

0.799318 519783 

90 898455 

55336 

78 

1.70 

0.793232 830164 

88 960655 

53464 

74 

1.71 

0.787236 101200 

87 076320 

51667 

71 

1.72 

0.781326 448556 

85 243649 

49941 

68 

1.73 

0.776502 039561 

83 460923 

48282 

65 

1.74 

0.769761 091489 

81 726477 

46689 

62 

1.75 

0.764101 869894 

80 038719 

45156 

59 

1.76 

0.758522 687018 

78 396119 

43683 

56 

1.77 

0.753021 900261 

76 797202 

42267 

54 

1.78 

0.747697 910706 

75 240550 

40904 

52 

1.79 

0.742249 161701 

73 724806 

39593 

49 

1,80 

0.736974 137502 

72 248650 

38331 

48 

1.81 

0.731771 361958 

70 810828 

37117 

45 

1.82 

0.726639 397232 

69 410123 

35947 

44 

1.83 

0.721576 842634 

68 045363 

34821 

41 

1.84 

0.716582 333399 

66 715426 

33737 

40 

1.85 

0.711654 539590 

65 419226 

32692 

38 

1.86 

0.706792 166007 

64 155717 

31685 

37 

1.87 

0.701993 946141 

62 923892 

30715 

35 

1.88 

0.697258 651167 

61 722785 

29779 

33 

1.89 

0.692585 078978 

60 551454 

28877 

32 

1.90 

0.687972 058243 

59 409001 

28007 

31 

1.91 

0.683418 446509 

58 294556 

27168 

30 

1.92 

0.678923 129331 

57 207279 

26359 

28 

1.93 

0.674485 019432 

56 146362 

25578 

27 

1.94 

0.670103 055895 

55 111021 

24824 

26 

1.95 

0.665776 203379 

54 100506 

24096 

25 

1.96 

0.661503 451369 

' 53 114085 

23394 

24 

1.97 

0.657283 813444 

52 151061 

22715 

23 

1.98 

0.653116 326580 

51 210749 

22060 

22 

1.99 

0.649000 050465 

50 292498 

21427 

0 ‘> 

2.00 

0.644934 066848 

49 395675 

20816 

19 
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X 


62 

6 ^ 

66 

2.00 

0.644934 066848 

49 395674 

20816 

19 

2.01 

0.640917 478906 

48 519666 

20224 

19 

2.02 

0.636949 410630 

47 663881 

19652 

17 

2.03 

0.633029 006234 

46 827748 

19101 

18 

2.04 

0.629155 429587 

46 010716 

18566 

17 

2.05 

0.625327 863657 

45 212250 

18050 

15 

2.06 

0.621545 509977 

44 431834 

17550 

15 

2.07 

0.617807 588130 

43 668968 

17066 

18 

2.08 

0.614113 335252 

42 923168 

16600 

13 

2.09 

0.610462 005542 

42 193968 

16146 

16 

2,10 

0.606852 869801 

41 480915 

15709 

14 

2.11 

0.603285 214974 

40 783570 

15285 

14 

2,12 

0.599758 343717 

40 101510 

14874 

14 

2.13 

0.596271 573970 

39 434324 

14477 

12 

2.14 

0.592824 238547 

38 781615 

14092 

13 

2.15 

0.589415 684739 

38 142998 

13719 

11 

2.16 

0.586045 273929 

37 518100 

13357 

13 

2.17 

0.582712 381219 

36 906559 

13008 

9 

2.18 

0.579416 395068 

36 308026 

12668 

12 

2.19 

0.576156 716943 

35 722161 

12340 

10 

2.20 

0.572932 760979 

35 14 S 636 

12021 

9 

2.21 

0.569743 953652 

34 587132 

11712 

10 

2.22 

0.566589 733456 

34 037339 

11412 

8 

2.23 

0.563469 550600 

83 498959 

11121 

9 

2.24 

0.560382 866703 | 

32 971700 

10840 

8 

2.25 

0.557329 154507 | 

32 455281 

10566 

8 

2.26 

0.554307 897592 

31 949428 

10301 

7 

2.27 

0.551318 590105 

31 453877 

10043 

8 

2.28 

0.548360 736496 

30 968368 

9794 

7 

2.29 

0.545433 851254 

30 492663 

9551 

7 

2.30 

0.542537 458665 

30 026490 

9315 

8 

2.31 

0.539671 092566 

29 569642 

9087 

6 

2.32 

0.536834 296109 

29 121881 

8865 

6 

2.33 

0.534026 621533 

28 682985 

8649 

7 

2.34 

0.531247 629942 

28 252739 

8441 

5 

2.35 

0.528496 891090 

27 830933 

8237 

6 

2.36 

0.525773 983172 

27 417365 

8039 

5 

2.37 

0.523078 492618 

27 011835 

7847 

5 

2.38 

0.520410 013899 

26 614153 

7661 

6 

2.39 

0.517768 149332 

26 224131 

7480 

4 

2.40 

0.515152 508897 

25 841589 

7303 

7 

2.41 

0.512562 710051 

25 466350 

7132 

3 

2.42 

0.509998 377554 

25 098243 

6965 

6 

2.43 

0.507459 143301 

24 737101 

6803 

4 

2.44 

0.504944 646148 

24 382762 

6645 

5 

2.45 

0.502454 531757 

24 035069 

6493 

3 

2.46 

0.499988 452435 

23 693868 

6343 

5 

2.47 

0.497546 066981 

23 359010 

6198 

4 

2.48 

0.495127 040537 

23 030351 

6057 

3 

2.49 

0.492731 044444 

22 707749 

5920 

4 

2.50 

0.490357 756100 

22 391067 

5786 

4 
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X 

' F '( aT ) 

62 

i 

6 ^ 1 

S 6 

2.50 

0.490357 756100 

22 391067 

5786 

4 

2.51 

0.488006 868824 

22 080171 

5657 

2 

2.52 

0.485678 041718 

21 774932 

5529 

4 

2.53 

0.483370 999544 

21 475222 

5406 

4 

2.54 

0.481085 432592 

21 180918 

5287 

2 

2.55 

0.478821 046558 

20 891901 

5169 

4 

2.50 

0.476577 552425 

20 608053 

5056 

2 

2.57 

0.474354 666346 

20 329261 

4945 

3 

2.58 

0.472152 109527 

20 055415 

4837 

3 

2.59 

0.469969 608124 

19 786404 

4732 

2 

2.60 

0.467806 893125 

19 522126 

4629 

3 

2.61 

0.465663 700252 

19 262477 

4529 

3 

2.62 

0.463539 769866 

19 007358 

4432 

2 

2.63 

0.461434 846819 

18 756671 

4337 

3 

2.64 

0.459348 680452 

18 510321 

4245 

3 

2.65 

0-457281 024406 

18 268216 

4155 

1 

2.66 

0.455231 636577 

18 030266 

4067 

3 

2.67 

0.453200 279014 

17 796383 

3982 

2 

2.68 

0.451186 717834 

17 566482 

3898 

3 

2.69 

0.449190 723137 

17 340479 

3817 

1 

2.70 

0.447212 068918 

17 118292 

3737 

3 

2.71 

0.445250 532991 

16 899842 

3660 

0 

2.72 

0,443305 896906 

16 685052 

3584 

3 

2.73 

0.441377 945873 

16 473846 

3511 

1 

2.74 

0.439466 468686 

1 16 266150 

3439 

2 

2.75 

0.437571 257649 

16 061893 

3368 

2 

2.76 

0.435692 108506 

15 861005 

3300 

1 

2.77 

0.433828 820867 

15 663416 

3233 

2 

2.78 

0.431981 195644 

15 469060 

3168 

2 

2.79 

0.430149 039982 

15 277873 

3105 

0 

2.80 

0.428332 162193 

15 089789 

3042 

3 

2.81 

0.426530 374193 

14 904748 

2982 

1 

2.82 

0.424743 490940 

14 722688 

2922 

1 

2.83 

0.422971 330376 

14 543550 

2864 

2 

2.84 

0-421213 713361 

14 367276 

2808 

1 

2.85 

0.419470 463622 

14 193811 

2753 

1 

2.86 

0.417741 407694 

14 023098 

2699 

2 

2.87 

0.416026 374863 

13 855083 

2646 

1 

2.88 

0.414325 197116 

13 689715 

2595 

2 

2.89 

0.412637 709083 

13 526942 

2545 

1 

2.90 

0.410963 747993 

13 366713 

2496 

1 

2.91 

0.409303 153616 

13 208980 

2447 

1 

2.92 

0.407655 768220 

13 05 B 694 

2400 

2 

2.93 

0.406021 436517 

12 900809 

2365 

1 

2.94 

0.404400 005624 

12 750279 

2310 

1 

2.95 

0.402791 325010 

12 602059 

2266 

1 

2.96 

0.401195 246454 

12 456105 

2224 

1 

2.97 

0.399611 624004 

12 312375 

2181 

1 

2.98 

0.398040 313928 

12 170826 

2141 

1 

2.99 

0.396481 174679 

12 031419 

2101 

1 

3.00 

0.394934 066848 

11 894112 

2062 

1 
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X 


S2 

a* 

X 


82 

64 

3.00 

0.394934 066848 

11 894112 

2062 

3.50 

0.330357 756100 

7 030657 

870 

3.01 

0.393398 853130 

11 758867 

2023 

3.51 

0.329279 219580 

6 963093 

857 

3.02 

0.391875 398278 

11 625646 

1986 

3.52 

0.328207 646152 

6 896386 

843 

3.03 

0.390363 569073 

11 494411 

1950 

3.53 

0.327142 969111 

6 830522 

830 

3.04 

0.388863 234278 

11 365125 

1914 

3.54 

0.326085 122592 

6 765488 

817 

3.05 

0.387374 264609 

11 237754 

1879 

3.55 

0.325034 041560 

6 701272 

804 

3.06 

0.385896 532693 

11 112261 

1845 

3.56 

0.323989 661800 

6 687859 

792 

3.07 

0.384429 913039 

10 988613 

1811 

3.57 

0.322951 919900 

6 575239 

780 

3.08 

0.382974 281998 

10 866776 

1779 

3.58 

0.321920 763239 

6 513399 

768 

3.09 

0.381529 517733 

10 746718 

1746 

3.59 

0.320896 099977 

6 462327 

756 

3.10 

0.380096 500186 

10 628406 

1715 

3.60 

0.319877 899042 

6 392010 

744 

3.11 

0.378672 111046 

10 511809 

1684 

3.61 

0.318866 090117 

6 332438 

733 

3.12 

0.877259 233714 

10 396896 

1654 

3.62 

0.317860 613630 

6 273599 

722 

3.13 

0.375856 763277 

10 288637 

1625 

3.63 

0.316861 410742 

6 215482 

717 

3.14 

0.374464 566479 

10 172004 

1596 

3.64 

0.315868 423335 

6 158075 

700 

3.15 

0.373082 531684 

10 061966 

1568 

3.65 

0.314881 594004 

6 101369 

690 

3.16 

0.371710 568854 

9 953496 

1540 

3.66 

0.313900 866042 

6 045352 

679 

3.17 

0.370348 559520 

9 846566 

1514 

3.67 

0.312926 183431 

5 990014 

669 

3.18 

0.368996 396751 

9 741149 

1486 

3.68 

0.311957 490835 

5 935346 

659 

3.19 

0,367653 975132 

9 637219 

1461 

3.69 

0.310994 733585 

5 881336 

649 

3.20 

0.366321 190731 

9 534750 

1436 

3.70 

0.310037 857670 

5 827975 

639 

3.21 

0.364997 941080 

9 433716 

1410 

3.71 

0.309086 809730 

5 775254 

630 

3.22 

0.363684 125145 

9 334093 

1386 

3.72 

0.308141 537045 

5 723163 

620 

3.23 

0.362379 643303 

9 235856 

1362 

3.73 

0.807201 987521 

5 671692 

612 

3.24 

0.361084 397316 

9 138981 

1339 

3.74 

0.306268 109690 

5 620832 

602 

3.25 

0.359798 290309 

9 043445 

1316 

3.75 

0.305339 862690 

5 570576 

594 

3.26 

0.358621 226749 

8 949226 

1294 

3.76 

0.304417 166267 

5 520912 

585 

3.27 

0.367253 112413 

8 856300 

1272 

3.77 

0.803500 000755 

5 471834 

576 

3.28 

0.355993 854378 

8 764646 

1250 

3.78 

0.302588 307078 

5 423332 

568 

3.29 

0.354743 360988 

8 674242 

1229 

3.79 

0.801682 036732 

5 375398 

560 

3.30 

0.353501 541841 

8 585068 

1208 

3.80 

0.300781 141785 

5 328024 

551 

3.31 

0.352268 307761 

8 497101 

1188 

3.81 

0.299885 574862 

5 281202 

544 

3.32 

0.351043 570782 

8 410323 

1169 

3.82 

0.298995 289140 

5 234923 

536 

3.33 

0.349827 244127 

8 324714 

1149 

3.83 

0.298110 288341 

5 189180 

528 

3.34 

0.348619 242185 

8 240253 

1130 

3.84 

0.297230 376721 

5 143965 

521 

3.35 

0.347419 480497 

8 156922 

nil 

3.85 

0.296355 659067 

5 099271 

513 

3.36 

0.346227 875731 

8 074703 

1093 

3.86 

0.295486 040683 

5 055090 

506 

3.37 

0.345044 345668 

7 993576 

1075 

i 3.87 

0.294621 477390 

5 011415 

499 

3.38 1 

0.343868 809181 

7 913524 

1057 

3.88 

0.293761 925511 

4 968239 

491 

3.39 

0.342701 186219 

7 834529 

1040 

3.89 

0.292907 341870 

4 925554 

485 

3.40 

0.341541 397786 

7 756575 

1022 

3.90 

0.292057 683784 

4 883354 

478 

3.41 ! 

0.340389 365928 

7 679643 

1007 

3,91 

0.291212 909052 

4 841632 

471 

3-42 

0.339245 013713 

7 603718 

990 

3.92 

0.290372 9759.51 

4 800381 

464 

3.43 

0.338108 265216 

7 628783 

974 

3.93 

0.289537 848231 

4 759595 

458 

3.44 

0.336979 045503 

7 454822 

958 

3.94 

0.288707 470106 

4 719267 

452 

3-45 

0.385857 280612 

7 381820 

943 

3.95 

0.287881 816248 

4 679390 

445 

3.46 

0,334742 897540 

7 809761 

928 

3.96 

0.237060 841779 

4 639959 

440 

3.47 

0.333635 824280 

7 238629 

913 

3.97 

0.286244 507269 

4 600967 

433 

3.48 

0.332535 989548 

7 168411 

899 

3.98 

0.285432 773727 

4 562409 

427 

3-49 

0.331443 323278 

7 099092 

884 

3.99 

0.284625 602593 

4 524277 

422 

3.50 

0.330357 756100 

7 080657 

870 

4.00 

0.283822 965737 

4 486568 

417 
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TABLE 15 

The Trigamma Function 

Description: W'Cx) to ten decimal places with central differences 
from a; = 4.00 to a: = 20.00 at intervals of .02. 
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X 


82 


X 


62 

64 

4.00 

.28382 29557 

179467 

67 

5.00 

.22132 29667 

86713 

20 

4.02 

.28223 10844 

176500 

65 

6.02 

.22035 14280 

84598 

19 

4.04 

.28065 68631 

173597 

63 

5.04 

.21938 83600 

83501 

19 

4.06 

.27910 00014 

170757 

61 ' 

5.06 

.21843 36422 

82424 

18 

4.08 

.27756 02155 

167979 

60 1 

5.08 

.21748 71667 

81366 

18 

4.10 

.27603 72276 

165260 

58 

5.10 

.21654 88278 

80324 

18 

4.12 

.27453 07656 

162600 

57 

5.12 

.21561 85213 

79301 

17 

4.14 

.27304 05636 

159996 

55 

5.14 

.21469 61448 

78295 

17 

4.16 

.27156 63612 

157446 

54 

5.16 

.21378 15979 

77305 

17 

4.18 

.27010 79034 

154951 

52 

5.18 

.21287 47815 

76333 

16 

4.20 

.26866 49407 

152508 

51 

5.20 

.21197 55983 

75376 

16 

4.22 

.26723 72288 

150115 

50 

5.22 

.21108 39528 

74436 

16 

4.24 

.26582 45284 

147772 

48 

5.24 

.21019 97509 

73511 

15 

4.26 

.26442 66052 

145477 

47 

5.26 

.20932 29000 

72601 

15 

4.28 

.26304 32297 

143230 

46 

5.28 

.20846 33092 

71706 

15 

4.30 

.26167 41773 

141028 

45 

5.30 

.20759 08890 

70825 

14 

4.32 

.26031 92276 

138871 

44 

5.32 

.20673 55514 

69959 

14 

4.34 

.25897 81651 

136757 

43 

5.34 

.20588 72096 

69107 

14 

4.36 

.25765 07782 

134686 

41 

5.36 

.20504 57786 

68269 

13 

4.38 

.25633 68600 

132657 

40 

5.38 

.20421 11746 

67444 

IS 

4.40 

.25503 62075 

130667 

39 

5.40 

.20338 33149 

66633 

13 

4.42 

.25374 86217 

128717 

38 

5.42 

.20256 21185 

65834 

18 

4.44 

.25247 39076 

126806 

38 

5.44 

.20174 75055 

65048 

12 

4.46 

.25121 18741 

124932 

37 

5.46 

.20093 93973 

64274 

12 

4.48 

.24996 23338 

123095 

36 

5.48 

.20013 77165 

63513 

12 

4.50 

.24872 51030 

121293 

35 

5.50 

.19934 23870 

62763 

12 

4.52 

.24750 00015 

119526 

34 

5.52 

.19855 33338 

62026 

11 

4.54 

.24628 68526 

117793 

33 

5.54 

.19777 04832 

61299 

11 

4.56 

.24508 54830 

116094 

32 

5.56 

.19699 37625 

60584 

11 

4.58 

.24389 57228 

114426 

32 

5.58 

.19622 31002 

59880 

11 

4.60 

.24271 74052 

112791 

31 

5.60 

.19545 84260 

59187 

11 

4.62 

.24155 03667 

111186 

30 

5.62 

.19469 96705 

58505 

10 

4.64 

.24039 44468 

109611 

29 

5,64 

.19394 67654 

57833 

10 

4.66 

.23924 94880 

108066 

29 

5.66 

.19319 96436 

57171 

10 

4.68 

.23811 53358 

106550 

28 

5.68 

.19245 82389 

56519 

10 

4.70 

.23699 18387 

105062 

27 

5.70 

.19172 24860 

55877 

10 

4,72 

.23587 88477 

103601 

27 

5.72 

.19099 23209 

55245 

9 

4.74 

.23477 62169 

102167 

26 

5.74 

.19026 76801 

54622 

9 

4.76 

.23368 38028 

100760 

26 

5.76 

.18954 85016 

54008 

9 

4.78 

.23260 14646 

99378 

25 

5.78 

.18883 47238 

53404 

9 

4.80 

.23152 90642 

98021 

25 

5.80 

.18812 62864 

52808 

9 

4.82 

.23046 64659 

96688 

24 

5.82 

.18742 31299 

52222 

9 

4.84 

.22941 35364 

95380 

23 

5.84 

.18672 51955 

51644 

8 

4.86 

.22837 01450 

94095 

23 

5.86 

.18603 24254 

51074 

8 

4.88 

.22733 61629 

92833 

22 

5.88 

.18534 47628 

50513 

8 

4.90 

.22631 14642 

91593 

22 

5.90 

.18466 21514 

49960 

8 

4.92 

.22529 59247 

90375 

21 

5.92 

.18398 45360 

49415 

8 

4.94 

.22428 94227 

89178 

21 

5.94 

.18331 18621 

48878 

8 

4.96 

.22329 18386 

88003 

20 

5.96 

.18264 40759 

48348 

8 

4.98 

.22230 30548 

86848 

20 

5.98 

.18198 11245 

47826 

7 

5.00 

.22132 29557 

85713 

20 

6.00 

.18132 29557 

47312 

7 
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X 


62 

64 

X 

■ir'ix) 

S2 

6.00 

.18132 29557 

47312 

7 

7.00 

.15354 51780 

28793 

6.02 

.18066 96182 

46805 

7 

7.02 

.15307 60038 

28531 

6.04 

.18002 07611 

46305 

7 

7.04 

.15260 96826 

28272 

6.06 

.17937 66345 

45812 

7 

7.06 

.15214 61887 

28016 

6.08 

.17873 70892 

45327 

7 

7.08 

.15168 54964 

27763 

6.10 

.17810 20765 

44848 

7 

7.10 

.15122 75804 

27514 

6.12 

.17747 15486 

44375 

7 

7.12 

.15077 24158 

27267 

6.14 

.17684 54582 

43910 

7 

7.14 

.15031 99779 

27023 

6.16 

.17622 37588 

43450 

6 

7.16 

.14987 02422 

26782 

6.18 

.17560 64044 

42998 

6 

7.18 

.14942 31847 

26544 

6.20 

.17499 33498 

42551 

6 

7.20 

.14897 87816 

26309 

6.22 

.17438 45503 

42111 

6 

7.22 

.14853 70094 

26076 

6.24 

.17377 99618 

41676 

6 

7.24 

.14809 78448 

25846 

6.26 

.17317 95410 

41248 

6 1 

7.26 

.14766 12648 

25619 

6.28 

.17258 32450 

40825 

6 

7.28 

.14722 72-^167 

25395 

6.30 

.17199 10314 

40408 

6 

7.30 

.14679 57681 

25173 

6.32 

.17140 28587 

39997 

6 

7.32 

.14636 68068 

24954 

6.34 

.17081 86857 

39591 

5 

7.34 

.14594 03408 

24737 

6.36 

.17023 84719 

39191 

5 

7.36 

.14551 68486 

24523 

6.38 

.16966 21772 

88796 

5 

7.38 

.14509 48085 

24311 

6.40 

.16908 97621 

38407 

5 

7.40 

.14467 56996 

24101 

6.42 

.16852 11877 

88022 

5 

7.42 

.14425 90008 

23895 

6.44 

.16795 64155 

37643 

5 

7.44 

.14384 46915 

23690 

6.46 

.16739 54077 

37269 

5 

7.46 

.14343 27511 

23488 

6.48 

.16683 81268 ' 

36900 

5 1 

7.48 

.14302 31595 

23288 

6.50 

.16628 45357 

36535 

5 i 

7.50 

.14261 58967 

23090 

6.52 

.16573 45983 

36175 

5 

7.52 

.14221 09429 

22894 

6.54 

.16518 82783 

35820 

5 

7.54 

.14180 82785 

22701 

6.56 

.16464 55404 

35470 

5 

7.56 

.14140 78842 

22510 

6.58 

.16410 63494 

35124 

4 1 

7.58 

.14100 97409 

22321 

6.60 

.16357 06709 

34783 

4 1 

7.60 

.14061 38298 

22134 

6.62 

.16303 84707 

34446 

4 

7.62 

.14022 01320 

21949 

6.64 

.16250 97150 

34113 

4 

7.64 

.13982 86292 

21767 

6.66 

.16198 43706 

33785 


7.66 

.13943 93030 

21586 

6.68 

.16146 24047 

33461 

4 ! 

7.68 

.13905 21354 

21407 

6.70 

.16094 37849 

33140 

4 1 

7.70 

.13866 71086 

21230 

6.72 

.16042 84791 

32824 

4 i 

7.72 

.13828 42047 

21055 

6.74 

.15991 64558 

32512 

4 ; 

7.74 

.13790 34064 

20883 

6.76 

.15940 76837 

32204 

4 1 

7.76 

.13752 46964 

20711 

6.78 

.15890 21320 

31900 

4 ! 

7.78 

.13714 80575 

20542 

6.80 

.15839 97704 

31600 

4 i 

7.80 

.13677 34728 

20375 

6.82 

.15790 05687 

31303 

4 

7.82 

.13640 09256 

20209 

6.84 

.15740 44974 

31010 

4 

7.84 

,13603 03994 

20046 

6.86 

.15691 15271 

30721 

i 4 

7.86 

.13566 18777 

19884 

6.88 

.15642 16289 

30435 

4 

7.88 

.13529 53444 1 

19723 

6.90 

.15593 47742 

30153 

3 

7.90 

.13493 07835 

19565 

6.92 

.15545 09348 

29874 

3 

7.92 

.13456 81790 

19408 

6.94 

.15497 00829 

29599 

3 

7.94 

.13420 75153 

19253 

6.96 

.15449 21908 

29 S 27 

3 

7.96 

.13384 87769 

19099 

6.98 

.15401 72315 

29058 

3 

7.98 

.13349 19484 

18947 

7.00 

.15354 51780 

28793 

3 

8.00 

.13313 70147 

18797 
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X 


52 

X 

^'(x) 

52 

8.00 

.13313 70147 

18797 

9.00 

.11751 20147 

12938 

8.02 

.13278 39607 

18648 

9.02 

.11723 67937 

12847 

8.04 

.13243 27715 

18501 

9.04 

.11696 28574 

12757 

8.06 

.13208 34324 

18356 

9.06 

.11669 01968 

12669 

8.08 

.13173 59289 

18212 

9.08 

.11641 88032 

12581 

8.10 

.13139 02466 

18069 

9.10 

.11614 86675 

12494 

8.12 

.13104 63711 

17928 

9.12 

.11587 97813 

12407 

8.14 

.13070 42884 

17788 

9.14 

.11561 21358 

12322 

S.16 

.13036 39846 

17650 

9.16 

.11534 57224 

12237 

8.18 

.13002 54457 

17513 

9.18 

.11508 05327 

12153 

8.20 

.12968 86582 

17378 

9.20 

.11481 65583 

12069 

8.22 

.12935 36084 

17244 

9.22 

.11455 37908 

11987 

8.24 

.12902 02831 

17111 

9.24 

.11429 22220 

11905 

8.26 

.12868 86688 

16980 

9.26 

.11403 18437 

11824 

8.28 

.12835 87526 

16850 

9.28 

.11377 26479 

11744 

8.30 

.12803 05214 

16722 

9.30 

.11351 46265 

11664 

8.32 

.12770 39623 

16594 

9.32 

.11325 77715 

11586 

8.34 

12737 90626 

16468 

9.34 

.11300 20750 

11507 

8.36 

.12705 58098 

16344 

9.36 

.11274 75293 

11430 

8.38 

.12673 41913 

16220 

9.38 

.11249 41266 

11353 

8.40 

12641 41949 

16098 

9.40 

.11224 18593 

11277 

8.42 

.12609 58082 

15977 

9.42 

.11199 07196 

11202 

8.44 

.12577 90191 

15857 

9.44 

.11174 07001 

11127 

8.46 

.12546 38158 

15738 

9.46 

.11149 17934 

11053 

8.48 

.12515 01863 

15621 

; 9.48 

.11124 39919 

10980 

8.50 

.12483 81189 

15505 

9.50 

.11099 72885 

10907 

8.52 

.12452 76020 

15390 

1 9.52 

.11075 16757 

10835 

8.54 

.12421 86240 

15276 

i 9.54 

.11050 71464 

10763 

8.56 

.12391 11736 

15163 

9.56 

.11026 36935 

10693 

8.58 

.12360 52394 

15051 

' 9.58 

.11002 13098 

10622 

8.60 

.12330 08104 

14940 

! 9.60 

.10977 99883 

10553 

8.62 

.12299 78753 

14831 

; 9.62 

.10953 97221 

10484 

8.64 

.12269 64234 

14722 

' 9.64 

.10930 05043 

10415 

8.66 

.12239 64436 

14615 

9.66 

.10906 23280 

10348 

8.68 

.12209 79254 

14508 

9.68 

.10882 51865 

10280 

8.70 

.12180 08579 

14403 

' 9.70 

.10858 90730 

10214 

8.72 

.12150 52308 

14299 

; 9.72 

.10835 39809 

10148 

8.74 

.12121 10335 

14195 

I 9,74 

.10811 99035 

10082 

8.76 

.12091 82557 

14093 

1 9.76 

.10788 68344 

10017 

8.78 

.12062 68873 

13991 

i 9.78 

.10765 47669 

9953 

8.80 

.12033 69179 

13891 

1 9.80 

.10742 36948 

9889 

8.82 

.12004 83377 

13792 

9 . 8.2 

.10719 36115 

9826 

8.84 

.11976 11366 

13693 

9.84 

.10696 45108 

9763 

8.86 

.11947 53048 

13595 

; 9.86 

.10673 63864 

9701 

8.88 

.11919 08326 

13499 

1 9.88 

.10650 92321 

9639 

8.90 

.11890 77102 

13403 

1 9.90 

.10628 30416 

9578 

8.92 

.11862 59282 

13308 

1 9.92 

.10605 78090 

9517 

8.94 

.11834 54770 

13214 

1 9.94 

.10583 35280 

9457 

8.96 

.11806 63472 

13121 

j 9.96 

.10561 01928 

9397 

8.98 

.11778 85295 

13029 

1 9.98 

.10538 77973 

9338 

9.00 

.11751 20147 

12938 

10.00 

.10516 63357 

9280 
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X 


82 

X 


52 

10.00 

.10516 6 SS 57 

9280 

11.00 

.09516 63357 

6880 

10.02 

.10494 58020 

9221 

11.02 

.09498 56823 

6841 

10 04 

,10472 61905 

9164 

11.04 

.09480 57130 

6802 

10.06 

.10450 74953 

9107 

11.06 

.09462 64239 

6763 

10.08 

.10428 97108 

9050 

11.08 

,09444 78111 

6725 

10.10 

.10407 28313 

8994 

11.10 

.09426 98708 

6687 

10.12 

.10385 68512 

8938 

11.12 

.09409 25993 

6650 

10.14 

.10364 17648 

8883 

11.14 

.09391 59927 

6612 

10.16. 

.10342 75667 

8828 

11.16 

.09374 00474 

6575 

10.18 

.10321 42514 

8773 

11.18 

.09356 47596 

6539 

10,20 

.10300 18135 

8719 

11.20 

.09339 01256 

6502 

10.22 

.10279 02474 

8666 

11.22 

.09321 61419 

6466 

10.24 

.10257 95479 

8613 

11.24 

.09304 28048 

6430 

10.26 

.10236 97098 

8560 

11.26 

.09287 01106 

6394 

10.28 

.10216 07276 

8508 

11.28 

.09269 80559 

6359 

10.30 

.10195 25962 

8456 

11.30 

.09252 66371 

6324 

10.32 

.10174 53104 

8405 

11.32 

.09235 58506 

6289 

10.34 

.10153 88650 

8354 

11.34 

.09218 56930 

6254 

10.36 

.10133 32651 

8303 

11.36 

.09201 61608 

6220 

10.38 

.10112 84754 

8253 

11.38 

.09184 72506 

6186 

10.40 

.10092 46211 

8203 

11.40 

.09167 89590 

6152 

10.42 

.10072 13871 

8154 

11.42 

.09151 12825 

6118 

10.44 

.10051 90684 

8105 

11.44 

.09134 42178 

6085 

10.46 

.10031 75603 

8056 

11.46 

.09117 77616 

6051 

10.48 

.10011 68678 

8008 

11.48 

.09101 19105 

6019 

10.50 

.09991 69561 

7960 

11.50 

.09084 66613 

5986 

10.52 

.09971 78504 

7913 

11.52 

.09068 20106 

5953 

10.54 

.09951 95360 

7866 

11.54 

.09051 79554 

5921 

10.56 

.09932 20083 

7819 

11.56 

.09085 44922 

5889 

10.58 

.09912 52624 

7773 

11.58 

.09019 16180 

5857 

10.60 

.09892 92939 

7727 

11.60 

.09002 93296 

5826 

10,62 

.09873 40980 

7681 

11.62 

.08986 76236 

5795 

10.64 

.09853 96703 

7636 

11.64 

.08970 64972 

5764 

10.66 

.09834 60062 

7591 

11.66 

.08954 59471 

5733 

10.68 

.09815 31013 

7547 

11.68 

.08988 59703 

5702 

10.70 

.09796 09510 

7503 

11.70 

.08922 65637 

5672 

10,72 

.09776 96510 

7459 

11.72 

.08906 77243 

5642 

10.74 

.09757 88969 

7415 i 

11.74 

.08890 94491 

5612 

10.76 

.09738 89843 

7372 i 

11.76 

.08875 17350 

5582 

10.78 

.09719 98090 

7329 1 

11.78 

.08859 45791 

5552 

10,80 

.09701 13666 

7287 ! 

11.80 

.08843 79784 

5523 

10.82 

.09682 36629 

7245 

11.82 

.08828 19300 

5494 

10.84 

.09663 66636 

7203 

i 11.84 

.08812 64309 

5465 

10.86 

.09645 03947 

7161 

1 11.86 

.08797 14784 

5436 

10.88 

.09626 48419 

7120 

j 11.88 

.08781 70694 

5407 

10.90 

.09608 00011 

7079 

11.90 

.08766 32012 

5379 

10.92 

.09589 58688 

7039 

11.92 

.08760 98709 

5351 

10.94 

.09671 24393 

6999 

11.94 

.08735 70757 

53 2)0 

10.96 

.09552 97102 

6959 

11.96 

.08720 48128 

5295 

10.98 

.09534 76770 

6919 

11.98 

.08705 30795 

5268 

11.00 

.09516 63357 

6 S 80 

12.00 

.08690 18729 

5240 
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X 


52 

X 


■ 

62 

12.00 

.08690 18729 

5240 

13.00 

.07995 74284 

4083 

12.02 

.08675 11903 

5213 

13.02 

.07982 98363 

4063 

12.04 

.08660 10291 

5186 

13.04 

.07970 26505 

4044 

12.06 

.08645 13865 

5159 

18.06 

.07957 58691 

4025 

12.08 

.08630 22599 

5133 

13.08 

.07944 94902 

4006 

12 . 10 ' 

.08615 36465 

5106 

13.10 

.07932 35119 

3987 

12.12 

.08600 55437 

5080 

13.12 

.07919 79323 

3968 

12.14 

.08685 79490 

5054 

13.14 

.07907 27494 

3949 

12.16 

.08571 08697 

5028 

13.16 

.07894 79615 

3930 

12.18 

.08556 42731 

5002 

13.18 

.07882 35666 

3912 

12.20 

.08541 81869 

4977 

13.20 

.07869 95628 

3893 

12.22 

.08527 25983 

4952 

13.22 

.07857 59485 

3875 

12.24 

.08512 75048 

4926 

13.24 

.07845 27216 

3857 

12.26 

.08498 29040 

4901 

13.26 

.07832 98805 

3839 

12,28 

.08483 87933 

4876 

13.28 

.07820 74232 

3821 

12.30 

.08469 51702 

4852 

13.30 

.07808 53481 

3803 

12.32 

.08455 20324 

4827 

13.32 

.07796 36532 

3785 

12.34 

.08440 93772 

4803 

13.34 

.07784 23369 

3768 

12.36 

.08426 72023 

4779 

13.36 

.07772 13974 

3750 

12.38 

.08412 66053 

4755 

13.38 

.07760 08329 

3733 

12.40 

.08398 42837 

4731 

13.40 

.07748 06416 

3716 

12.42 

.08884 36352 

4707 

13.42 

.07736 08220 

3698 

12.44 

.08370 32574 

4683 

13.44 

.07724 13721 

3681 

12.46 

.08356 34479 

4660 

13.46 

.07712 22904 

3664 

12.48 

.08342 41044 

4637 

1 13.48 

.07700 35751 

3647 

12.50 

.08328 52246 

4614 

j 13.50 

.07688 52246 

3631 

12.52 

.08314 68062 

4591 

13.52 

.07676 72371 

3614 

12.54 

.08300 88468 

4568 

1 13.54 

.07664 96110 

3597 

12.56 

.08287 13442 

4545 

! 13.56 

.07653 23447 

3581 

12.58 

.08278 42962 

4523 

i 13.58 

.07641 54364 

3564 

12.60 

.08269 77005 

4501 

1 13.60 

.07629 88846 

3548 

12.62 

.08246 15547 

4478 

ii 13.62 

.07618 26877 

3532 

12.64 

.08232 58569 

4456 

i 13.64 

.07606 68439 

3516 

12.66 

.08219 06046 

4434 

i 13.66 

.07595 13517 

3500 

12.68 

.08205 67958 

4413 

1 13.68 

.07583 62096 

3484 

12.70 

.08192 14282 

4391 

i 13.70 

.07572 14158 

3468 

12.72 

.08178 74998 

4369 1 

13.72 

.07560 69689 

3453 

12.74 

.08165 40082 

4348 

! 13.74 

.07549 28673 

3437 

12.76 

.08152 09515 

4327 

13.76 

.07537 91094 

3422 

12.78 

.08138 83275 

4306 

13.78 

.07526 56936 

3406 

12.80 

.08125 61341 

4285 

13.80 

.07515 26185 

3391 

12.82 

.08112 43691 

4264 

13.82 

. 0750-3 98824 

3376 

12.84 

.08099 30306 

4244 

13.84 

.07492 74839 

3361 

12.86 

.08086 21165 

4223 

13.86 

.07481 54215 

3345 

12.88 

.08073 16246 

4203 

13.88 

.07470 36936 

3331 

12.90 

.08060 15630 

4182 

i 13.90 

.07459 22988 

3316 

12.92 

.08047 18996 

4162 

' 13.92 

.07448 12355 

3301 

12.94 

.08034 26625 

4142 

1 13.94 

.07437 05023 

3286 

12.96 

.08021 88396 

4122 

! 13.96 

.07426 00977 

3272 

12.98 

.08008 64289 

4103 

I 13.98 

.07415 00204 

3257 

13 .00 

.07995 74284 

4083 

: 14.00 

.07404 02687 

3243 
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X 


52 

14.00 

.07404 02687 

3243 

14.02 

,07393 08412 

3228 

14.04 

.07382 17367 

3214 

14.06 

.07371 29535 i 

3200 

14.08 

.07360 44903 

3186 

14.10 

.07349 63457 

3172 

14.12 

.07338 85182 

3158 

14.14 

.07328 10066 

3144 

14.16 

.07317 38098 

3130 

14.18 

.07306 69251 

3117 

14.20 

.07296 03526 

3103 

14.22 

.07285 40903 

3089 

14.24 

.07274 81370 

3076 

14.26 

.07264 24912 

3063 

14.28 

.07253 71518 

3049 

14.30 

.07243 21172 

3036 

14.32 

.07232 73863 

3023 

14.34 

.07222 29577 

3010 

14.36 

.07211 88300 

2997 

14.38 

.07201 50021 

2984 

14.40 

.07191 14726 

2971 

14.42 

.07180 82401 

2958 

14.44 

.07170 53035 

2946 

14.46 

.07160 26615 

2933 

14.48 

.07150 03128 

2921 

14.50 i 

.07139 82562 

2908 

14.52 1 

,07129 64903 

2896 

14.54 1 

.07119 50140 

2883 

14.56 1 

.07109 38261 

2871 

14.58 

.07099 29252 

2859 

14.60 

.07089 23102 

2847 

14.62 

.07079 19799 

2835 

14.64 

.07069 19331 

2823 

14.66 

.07059 21686 

2811 

14.68 

.07049 26851 

2799 

14.70 

.07039 34815 

2787 

14.72 

.07029 45566 

2775 

14.74 

.07019 59092 

2764 

14.76 

.07009 75382 

2752 

14.78 

.06999 94425 

2741 

14.80 

.06990 16208 

2729 

14.82 

.06980 40720 

2718 

14.84 

.06970 67949 

2706 

14.86 

.06960 97886 

2695 

14.88 

.06951 30517 

2684 

14.90 

.06941 65832 

2673 

14.92 

.06932 03820 

2662 

14.94 

.06922 44470 

2651 

14.96 

.06912 87770 

2640 

14.98 

.06903 33710 ! 

2629 

15.00 

.06893 82278 

2618 


X 


52 

15.00 

.06893 82278 

2618 

15.02 

.06884 33465 

2607 

15.04 

.06874 87259 

2596 

15.06 

.06865 43649 

2586 

15.08 

.06856 02625 

2575 

15.10 

.06846 64176 i 

2565 

15.12 

.06837 28292 

2554 

15.14 

.06827 94961 

2544 

15.16 

.06818 64175 

2533 

15.18 

.06809 35921 

2523 

15.20 

.06800 10191 

2513 

15.22 

.06790 86973 

2502 

15.24 

.06781 66258 

2492 

15.26 

.06772 48035 

2482 

15.28 

.06763 82294 

2472 

15.30 

.06754 19025 

2462 

15.32 

.06745 08219 

2452 

15.34 

.06735 99865 

2442 

15.86 

.06726 93953 

2433 

15.38 

.06717 90474 

2423 

15.40 

.06708 89417 

2413 

15.42 

.06699 90773 

2403 

15.44 

,06690 94533 

2394 

15.46 

.06682 00686 

2384 

15.48 

.06673 09224 

2375 

15.50 

.06664 20136 

2365 

15.52 

.06655 33413 

2356 

15.54 

.06646 49046 

2346 

15.56 

.06637 67025 

2337 

15.58 

.06628 87341 

2328 

15.60 

.06620 09985 

2319 

15,62 

.06611 34948 

2309 

15.64 

.06602 62220 

2300 

15.66 

.06593 91792 

2291 

15.68 

.06585 23655 

2282 

15.70 

.06576 57800 

2273 

15.72 

.06667 94219 

2264 

15.74 

.06559 32901 

2255 

15.76 

.06550 73839 

2246 

15.78 

.06542 17024 

2238 

15.80 

.06533 62446 

2229 

15.82 

.06525 10097 

2220 

15.84 

.06516 59968 

2212 

15.86 

.06508 12050 

2203 

15.88 

.06499 66336 

2194 

15.90 

.06491 22816 

2186 

15.92 

.06482 81482 , 

2177 

15.94 ! 

.06474 42326 

2169 

15.96 

.06466 05337 j 

2161 

15.98 

.06457 70509 

2152 

16.00 

.06449 37834 

2144 
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X 


62 j 

X 


S2 

16.00 

.06449 37834 

2144 

17.00 

.06068 75334 

1778 

16.02 

.06441 07303 

2136 j 

17.02 

.06061 42276 

1771 

16.04 

.06432 78907 

2127 1 

17.04 

.06044 10989 

1765 

16.06 

.06424 52638 

2119 

17.06 

.06036 81467 

1758 

16.08 

.06416 28489 

2111 

17.08 

.06029 53703 

1752 

16.10 

.06408 06450 

2103 

17.10 

.06022 27692 

1746 

16.12 

.06399 86515 

2095 

17.12 

.06015 03426 

1739 

16.14 

.06391 68675 

2087 

17.14 

.06007 80900 

1733 

16.16 

.06383 52921 

2079 

17.16 

.06000 60106 

1727 

16.18 

.06375 39246 

2071 

17.18 

.05993 41040 

1721 

16.20 

.06367 27642 

2063 

17.20 

.05986 23695 

1715 

16.22 

.06359 18102 

2055 

17.22 

.05979 08064 

1708 

16.24 

.06351 10616 

2047 

17.24 

.05971 94142 

1702 

16.26 

.06343 05178 

2040 

17.26 

.05964 81922 

1696 

16.28 

.06335 01780 

2032 

17.28 

.05957 71398 

1690 

16.30 

.06327 00413 

2024 

17.30 

.05950 62564 

1684 

16.32 

.06319 01071 

2017 

17.32 

.05943 55415 

1678 

16.34 

.06311 03745 

2009 

17.34 

.05936 49944 

1672 

16.36 

.06303 08428 

2001 

17.36 

.05929 46145 

1666 

16.38 

.06296 16112 

1994 

17.38 

.05922 44013 

1660 

16.40 

.06287 23790 

1986 

17.40 

.05915 43540 

1655 

16.42 

.06279 34455 

1979 

17.42 

.05908 44723 

1649 

16.44 

.06271 47098 

1971 

17.44 

.05901 47554 

1643 

16.46 

.06263 61713 

1964 

17.46 

.05894 52028 

1637 

16.48 

.06255 78291 

1957 

17.48 

.05887 58139 

1631 

16.50 

.06247 96827 

1949 

i 17.50 

.05880 65881 

1626 

16.52 

.06240 17311 

1942 

: 17.52 

.05873 75249 

1620 

16.54 

.06232 39738 

1935 

1 17.54 

.05866 86236 

1614 

16.56 

.06224 64100 

1928 

17.56 

.05859 98838 

1608 

16.58 

.06216 90389 

1920 

17.58 

.05853 13048 

1603 

16.60 

.06209 18598 

1913 

17.60 

.05846 28861 

1597 

16.62 

.06201 48721 

1906 

17.62 

i .05839 46271 

1592 

16.64 

.06193 80750 

1899 

17.64 

j .05832 65273 

1586 

16.66 

.06186 14678 

1892 

17.66 

! .05825 85861 

1581 

16.68 

.06178 50498 I 

1885 

17.68 

i .05819 08029 

1575 

16.70 1 

.06170 88203 ' 

1878 

17.70 

i .05812 31772 

1570 

16.72 

.06163 27787 

1871 

17.72 

.05805 57085 

1564 

16.74 

.06155 69241 

1864 

17.74 

.05798 83962 

1559 

16.76 

.06148 12560 

1857 

17.76 

.05792 12398 

. 1553 

16.78 

.06140 57736 

1851 

1 17.78 

.05785 42387 

1548 

16.80 

.06133 04763 

1844 

17.80 

.05778 73924 

1542 

16.82 

.06125 53633 

1837 

17.82 

.05772 07003 

1537 

16.84 

.06118 04341 

1830 

17.84 

.05765 41619 

1532 

16.86 

.06110 56879 

1824 

17.86 

.05758 77768 

1527 

16.88 

.06103 11240 

1817 

17.88 

.05752 15443 

1521 

16.90 

.06095 67419 

1810 

1 17.90 

.05745 54639 

1516 

16.92 

.06088 25407 

1804 

1 17.92 

.05738 95351 

1511 

16.94 

.06080 85200 

1797 

17.94 

.05732 37575 

1506 

16.96 

.06073 46789 

1791 

1 17.96 

.05725 81304 

1501 

16.98 

.06066 10170 

1784 

1 17.98 

.05719 26533 

1495 

17.00 

.06058 75334 

1778 

1 18.00 

.05712 73258 

1490 




THE TRIGAMMA PUCNTION 


45 


X 


52 

18.00 

.05712 73258 

1490 

18,02 

.05706 21473 

1485 

18.04 

.05699 71173 

1480 

18.06 

,05693 22354 

1475 

18.08 

.05686 75009 

1470 

18,10 

.05680 29135 

1465 

18.12 

.05673 84726 

1460 

18.14 

.05667 41776 

1455 

18.16 

. 05661-00282 

1450 

18,18 

.05654 60238 

1445 

18.20 

.05648 21640 

1440 

18.22 

.05641 84481 

1436 

18.24 

.05635 48759 

1431 

18.26 

.05629 14466 

1426 

18.28 

.05622 81600 

1421 

18.30 

.05616 50155 

1416 

18.32 

.05610 20126 

1412 

18.34 

.05603 91509 

1407 

18.36 

.05597 64298 

1402 

18.38 

.05591 38489 

1397 

18.40 

.05585 14078 

1393 

18.42 

.05578 91060 

1388 

18.44 

.05572 69429 

1383 

18.46 

.05566 49182 

1379 

18.48 

.05560 30314 

1374 

18.50 

.05554 12820 I 

1370 

18.52 

.05547 96695 

1365 

18.54 

.05541 81936 j 

1361 

18.56 

.05535 68537 | 

1356 

18.58 

.05529 56494 i 

1 1352 

18.60 

.05523 45803 

1347 

18.62 

.05517 36459 

I 1343 

18.64 

.05511 28457 

! 1338 

18.66 ' 

.05505 21794 

i 1334 

18.68 

.05499 16465 

1329 

18.70 

.05493 12464 

1325 

18.72 

.05487 09789 

1321 

18.74 

.05481 08435 

1316 

18.76 

.05475 08397 

1312 

18.78 

.05469 09671 

1308 

18.80 

.05463 12252 

1303 

18.82 

.05457 16137 

1299 

18.84 

.05451 21321 

i 1295 

18.86 

.05445 27801 

1 1291 

18.88 

.05439 35570 

1 1287 

18.90 

.05433 44627 

1 1282 

18.92 

.05427 54966 

! 1278 

18.94 

.05421 66582 

1274 

18.96 

.05415 79473 

1 1270 

18.98 

.05409 93634 

I 1266 

19.00 

.05404 09060 

i 1262 


X 

1 

S2 

19.00 

.05404 09060 

1262 

19.02 

.05398 25749 

1258 

19.04 

.05392 43694 

1254 

19.06 

.05386 62893 

1249 

19.08 

.05380 83342 

1245 

19.10 

.05375 05036 

1241 

19.12 

.06369 27972 i 

1237 

19.14 

.05363 52145 ' 

1233 

19.16 

.05357 77551 ! 

1230 

19.18 

.05352 04187 ' 

1226 

19.20 

.05346 32049 ,, 

1222 

19.22 

.05340 61132 

1218 

19.24 

.05334 91433 i 

1214 

19.26 

.05329 22948 

1210 

19.28 

.06323 55673 i 

1206 

19.30 

.05317 89604 ^ 

1202 

19.32 

.05312 24737 : 

1198 

19.34 

.05306 61069 1 

1195 

19.36 

.05300 98595 j 

1191 

19.38 

.06295 37312 

1187 

19.40 

.05289 77216 ^ 

1183 

19,42 

.05284 18304 

1180 

19.44 

.05278 60571 

1176 

19.46 

.05273 04014 

1172 

19.48 

.05267 48629 

1168 

19.50 

.05261 94412 

1165 

19.52 

.05256 41360 

1161 

19.54 

.05250 89470 

1157 

19.56 

.05245 38736 

1154 

19.58 

.05239 89157 

1150 

19.60 

.05234 40727 

1147 

19.62 

^ .05228 93445 

1143 

19.64 

.05223 47305 

1139 

19.66 

.05218 02304 

1136 

19.68 

.05212 58440 

1132 

19.70 

.05207 15707 

1129 

19.72 

.05201 74104 

1125 

19.74 

.05196 33625 

1122 

19,76 

.05190 94269 

1118 

19.78 

.05185 56030 

1115 

19,80 

.05180 18907 

1111 

19.82 

.05174 8289.5 

1108 

19.84 

.05169 47990 

1104 

19.86 

.05164 14190 

1101 

19.88 

.05158 81491 

1098 

19.90 

.05153 49890 

1094 

19.92 

.05148 19383 

1091 

19.94 

.05142 89966 

1087 

19.96 

.05137 61638 

1084 

19.98 

.05132 34393 

1081 

20.00 

.05127 08229 

1078 
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TABLE 16 

The Trigamma Function 

Descrvptioyii W (x) to 15 decimal places with, central differences 
from X = 20.0 to a? = 100.0 by increments of .1. 
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X 


32 

54 

66 

20.0 

.05127 08229 35203 

26938 12917 

848538 

668 

20.1 

.05100 93507 00253 

26528 25777 

827138 

644 

20.2 

.05075 05312 91080 

26126 65773 

806382 

622 

20.3 

.05049 43245 47679 

25733 12152 

786248 

600 

20.4 

.05024 06911 16431 

25347 44778 

766714 

579 

20.5 

.04998 96924 29961 

24969 44118 

747759 

560 

20.6 

.04974 09906 87609 

24598 91217 

729364 

540 

20.7 

.04949 48488 36473 

24235 67679 

711509 

522 

20.8 

.04925 11305 53017 

23879 55651 

694176 

504 

20.9 

.04900 98002 25211 

23530 37798 

677347 

487 

21.0 

.04877 08229 35203 

23187 97292 

661005 

471 

21.1 

.04853 41644 42487 

22852 17791 

645134 

455 

21.2 

.04829 97911 67562 

22522 83424 

629718 

440 

21.3 

.04806 76701 76062 

22199 78775 

614742 

426 

21.4 

.04783 77691 63336 

21882 88868 

600191 

411 

21.5 

.04761 00564 39479 

21571 99152 

586051 

398 

21.6 

.04738 45009 14774 

21266 95488 

572310 

384 

21.7 

.04716 10720 85557 

20967 64132 

558953 

373 

21.8 

.04693 97400 20472 

20673 91730 

545968 

360 

21.9 

.04672 04753 47118 

20385 65295 

533343 

349 

22.0 

.04650 82492 39058 

20102 72204 

521067 

338 

22.1 

.04628 80334 03202 

19825 00180 

509129 

327 

22.2 

.04607 48000 67527 

19552 37285 

497517 

317 

22.3 

.04586 35219 69186 

19284 71908 

486222 

306 

22.4 

.04565 41723 42653 

19021 92752 

475233 

297 

22.5 

.04544 67249 08922 

18763 88829 

464540 

288 

22.6 

.04524 11538 64020 

18510 49446 

454135 

278 

22.7 

.04503 74338 68564 

18261 64198 

444008 

270 

22.8 

.04483 55400 37306 

18017 22959 

434151 

261 

22.9 

.04463 54479 29007 i 

17777 15871 

424556 

253 

23.0 

.04443 71335 36579 

17541 33338 

415213 

246 

23.1 

.04424 05732 77488 

17309 66019 

406117 

238 

23.2 

.04404 57439 84416 

17082 04816 

397258 

231 

23.3 

.04385 26228 96161 

16858 40871 

388630 

224 

23.4 

.04366 11876 48776 

16638 65556 

380226 1 

217 

23.5 

.04347 14162 66947 

16422 70467 

372039 i 

211 

23.6 

.04328 32871 55585 

16210 47418 

364063 ; 

204 

23.7 

.04309 67790 91642 

16001 88432 

356291 i 

198 

23.8 

.04291 18712 16130 

15796 85736 

348717 i 

192 

23.9 

.04272 85430 26355 

15595 31758 

341336 1 

187 

24.0 

.04254 67743 68337 

15897 19116 ! 

334141 ; 

! 

181 

24.1 

.04236 65454 29434 

15202 40614 | 

327128 i 

176 

24.2 

.04218 78367 31147 

15010 89241 1 

320290 

171 

24.3 

.04201 06291 22100 

14822 58157 

313623 

166 

24.4 

.04183 49037 71210 ' 

14637 40697 

307122 

161 

24.5 

.04166 06421 61016 ' 

14455 30358 

300782 

156 

24.6 

.04148 78260 81182 

14276 20802 

294598 

152 

24.7 

.04131 64376 22148 

14100 05844 

288567 

148 

24.8 

.04114 64591 68958 

13926 79452 

282682 

143 

24.9 

.04097 78733 95221 

13756 35743 

276942 

139 

25.0 

.04081 06632 57226 

13588 68975 

271340 

135 
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X 


S2 

1 

i 54 

S6 

25.0 

.04081 

06632 

57226 

13588 

68975 

271340 

135 1 

25.1 

.04064 

48119 

88206 

13423 

73548 

265874 

132 i 

25.2 

.04048 

03030 

92734 

13261 

43995 

260540 

130 1 

25.3 

.04031 

71203 

41257 

13101 

74981 

255333 , 

124 1 

- 25.4 

.04015 

52477 

64760 

12944 

61300 

250251 

121 : 

25.5 

.03999 

46696 

49563 

12789 

97870 

245289 

118 

25.6 

.03983 

53705 

32236 

12637 

79729 

240446 

114 

25.7 

.03967 

73351 

94637 

12488 

02034 

: 235716 

111 

25.8 

.03952 

05486 

59073 

12340 

60054 

i 231098 

108 

25,9 

.03936 

49961 

83563 

12195 

49173 

' 226588 

105 t 

26.0 

.03921 

06632 

57226 

12052 

64879 

: 222183 

102 

26.1 

.03905 

75355 

95768 

11912 

02768 

: 217880 

99 

26.2 

.03890 

55991 

37078 

11773 

58537 

213677 

97 

26.3 

.03875 

48400 

36924 

11637 

'27983 

209571 

94 1 

26.4 

.03860 

52446 

64754 

11503 

06999 

205559 

92 j 

26.5 

.03845 

67995 

99582 

11370 

91575 

201639 

90 1 

26.6 

.03830 

94916 

25986 

11240 

77790 

197809 

87 

26.7 

.03816 

33077 

30179 

11112 

61813 

194065 

85 

26.8 

.03801 

82350 

96186 

10986 

39901 

190406 

82 

26.9 

.03787 

42611 

02094 

10862 

08395 

186829 

80 

27.0 

,03773 

13733 

16397 

10739 

63718 

183333 

78 

27.1 

.03758 

95594 

94419 

10619 

02374 

179915 ^ 

76 

27.2 

.03744 

88075 

74814 

10500 

20946 

176573 1 

74 

27.3 

.03730 

91056 

76156 

10383 

16090 

173306 ! 

72 

27.4 

.03717 

04420 

93587 

10267 

84540 

170110 , 

70 

27.5 

.03703 

28052 

95559 

10154 

23101 

! 166985 

69 

27.6 

.03689 

61839 

20632 

10042 

28647 

163929 

66 

27.7 

.03676 

05667 

74352 

9931 

98122 

160940 

65 

27.8 

.03662 

59428 

26193 

9823 

28536 1 

158016 

63 

27.9 

.03649 

23012 

06570 

9716 

16967 : 

155155 . 

62 

28.0 

.03635 

96312 

03914 

9610 

60552 

152356 , 

60 

28.1 

.03622 

79222 

61810 

9506 

56493 

149618 ■ 

59 

28.2 

,03609 

71639 

76198 

9404 

02051 

146938 

58 1 

28.3 

.03596 

73460 

92638 

9302 

94548 

144316 

56 

28.4 

,03583 

84585 

03625 

9203 

31360 

141749 

55 I 

28.5 

.03571 

04912 

45973 

9105 

09922 

139238 

53 i 

28.6 

1 .03558 

34344 

98242 

9008 

27722 

136779 

52 i 

28.7 

1 .03545 

72785 

78233 

8912 

82301 

134373 

51 ; 

28.8 

1 .03533 

20139 

40524 

8818 

71252 

132017 

49 i 

28.9 

: .03520 

76311 

74068 i 

8725 

92221 

129710 

48 i 

29.0 

.03508 

41209 

99833 

8634 

42900 

; 127452 

47 j 

29.1 

1 .03496 

14742 

68497 j 

8544 

21030 

125241 

46 ' 

29.2 

.03483 

96819 

58191 i 

8455 

24401 

123075 

45 

29.3 

.03471 

87351 

72287 I 

8367 

50847 

! 120954 

44 j 

29.4 

.03459 

86251 

37230 

8280 

98248 

118877 

43 I 

29.5 

.03447 

93432 

00420 1 

8195 

64525 

, 116843 

42 ! 

29.6 

.03436 

08808 

28136 i 

Sill 

47646 

114850 

40 ! 

29.7 

.03424 

32296 

03497 I 

8028 

45616 

112898 

40 ! 

29.8 

.03412 

63812 

24475 

7946 

56485 

110986 

39 

29.9 

.03401 

03275 

01938 

7865 

78339 

109112 

38 i 

30.0 

.03389 

50603 

57740 

1 

7786 

[ 

09306 

: 107276 

37 1 
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£15 

^'(x) 

62 

54 

66 

30.0 

.03389 50603 57740 

7786 09306 

107276 

37 

30.1 

.03378 05718 22848 

7707 47548 

105477 

36 

30.2 

.03366 68540 35504 

7629 91268 

103714 

35 

30.3 

.03356 38992 39428 

7553 38702 

101987 

34 

30.4 

.03344 16997 82054 

7477 88122 

100294 

34 

30.5 

.03333 02481 12802 

7403 37837 

98634 

33 

30.6 

.03321 95367 81386 

7329 86185 

97007 

32 

30.7 

.03310 95584 36156 

7257 31540 

95413 

31 

30.8 

.03300 03058 22466 

7185 72308 

93849 

31 

30,9 

.03289 17717 81084 

7115 06926 

92317 

30 

31.0 

.03278 39492 46629 

7045 33860 

90814 

30 

31.1 

.03267 68312 46033 

6976 51608 

89341 

28 

31.2 

.03257 04108 97045 

6908 58696 

87896 

29 

31.3 

.03246 46814 06754 

6841 53680 

86479 

27 

31.4 

.03236 96360 70142 

6775 35143 

85089 

27 

31.5 

.03225 52682 68674 

6710 01695 

83726 

26 

31.6 

.03215 15714 68900 

6645 51972 

82389 

25 

31.7 

.03204 85392 21098 

6581 84639 

81078 

25 

31.8 

.03194 61651 57936 

6518 98385 

79792 

24 

31.9 

.03184 44429 93158 

6456 91922 

78530 

24 

32.0 

.03174 33665 20302 

6395 63989 

77292 

23 

32.1 

.03164 29296 11435 

6335 13347 

76077 

23 

32.2 

.03154 31262 16914 

6275 38783 

74885 

23 

32.3 

.03144 39503 59177 

6216 39104 

73716 

21 

32.4 

.03134 53961 41545 

6158 13142 

72568 

22 

32.5 

.03124 74577 37054 

6100 59747 

71442 

21 

32.6 

.03115 01293 92309 

6043 77794 

70337 

20 

32.7 

.03105 34054 25359 

5987 66178 

69252 

20 

32.8 

.08095 72802 24587 

5932 23813 

68187 

20 

32.9 

.03086 17482 47627 

5877 49635 

67141 

19 

33.0 

.08076 68040 20302 

5823 42598 

; 66115 

19 

33.1 

.08067 24421 35575 

5770 01677 

65108 

18 

33.2 

.03057 86572 52526 

5717 25863 

64119 

18 

33.3 

.03048 54440 95339 

5665 14168 

63148 

17 

33.4 

.03039 27974 52320 

I 5613 65621 

62194 

17 

33.5 

.03030 07121 74928 

1 5562 79269 

61258 

17 

33.6 

.03020 91831 76795 

5512 54174 

60339 

16 

33.7 

.03011 82054 32841 

5462 89418 

59436 

16 

33.8 

.03002 77739 78305 

5413 84098 

58549 

16 

33.9 

.02993 78839 07867 

5365 37327 

1 57678 

14 

34.0 

.02984 85303 74756 

5317 48235 

56822 

18 

34.1 

.02975 97085 89879 

5270 15965 

1 55984 

12 

34.2 

.02967 14138 20968 

5223 39678 

1 55157 

16 

34.3 

.02958 36413 91734 

5177 18548 

i 54347 

14 

34.4 

.02949 63866 81049 

5131 51765 

i 53550 

14 

34.5 

.02940 96451 22128 

5086 38532 

j 52767 

14 

34.6 

.02932 34122 01738 

5041 78066 

! 51999 

13 

34.7 

.02923 76834 59415 

4997 69599 

i 51243 

13 

34.8 

.0:2915 24544 86690 

4954 12375 

1 50501 

13 

34.9 

.02906 77209 26340 

4911 05651 

1 49771 

12 

35.0 

.02898 34784 71642 

4868 48700 

49054 

13 
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(x) S 2 84 


36.0 

.02898 

34784 

71642 

35.1 

.02889 

97228 

65643 

35.2 

.02881 

64499 

00446 

35.3 

,02873 

36554 

16503 

35.4 

.02865 

13353 

01925 

35.5 

.02856 

94854 

91798 

35.6 

.02848 

81019 

67517 

35.7 

.02840 

71807 

56129 

35.8 

.02832 

67179 

29681 

35.9 

.02824 

67096 

04594 

36.0 

.02816 

71519 

41029 

36.1 

.02808 

80411 

42280 

36.2 

.02800 

93734 

54165 

36.3 

.02793 

11451 

64435 

36.4 

.02785 

33526 

02190 

36.5 

.02777 

59921 

37305 

36.6 

.02769 

90601 

79864 

36.7 

.02762 

25531 

79608 

36.8 

.02754 

64676 

25384 

36.9 

.02747 

08000 

44612 

37.0 

.02739 

55470 

02758 

37.1 

.02732 

07051 

02808 

37.2 

.02724 

62709 

84765 

37.3 

.02717 

22413 

25140 

37.4 

.02709 

86128 

36461 

37.5 

.02702 

53822 

66785 

37.6 

.02695 

25463 

99220 

37.7 

.02688 

01020 

51453 

37.8 

.02680 

80460 

75289 

37.9 

.02673 

63753 

56192 

38.0 

.02666 

50868 

12838 

38.1 

.02659 

41773 

96674 

38.2 

.02652 

36440 

91482 

38.3 

.02645 

34839 

12954 

38.4 

.02638 

36939 

08267 

38.5 

.02631 

42711 

55674 

38.6 

.02624 

52127 

64091 

38.7 

.02617 

65158 

72700 

38.8 

.02610 

81776 

50553 

38.9 

.02604 

01952 

96181 

39.0 

.02597 

25660 

37215 

39.1 : 

.02590 

52871 

30005 

39.2 ; 

.02583 

83558 

59252 

39.3 ' 

.02577 

17695 

37643 

39.4 i 

.02570 

55255 

05490 

39.5 1 

.02563 

96211 

30375 

39.6 

.02557 

40538 

06803 

39.7 

.02550 

88209 

55862 

39.8 

.02544 

39200 

24875 

39.9 

.02537 

93484 

87080 

40.0 

.02531 

51038 

41291 


4868 

48700 

49054 

13 

4826 

40802 

48350 

12 

4784 

81254 

47657 

12 

4743 

69364 

46977 

12 

4703 

04451 

46308 

12 

4662 85846 

45651 

11 

4623 

12892 

45004 

11 

4583 

84942 

44369 

11 

4545 

01360 

43744 

10 

4506 

61523 

43130 

10 

4468 

64815 

42526 

10 

4431 

10634 

41932 

10 

4393 

98385 

41349 

10 

4357 

27485 

40775 

9 

4320 

97360 

40210 

9 

4285 

07444 

39655 

9 

4249 

57184 

39109 

9 

4214 

46032 

38572 

9 

4179 

73453 

38044 

9 

4145 

38917 

37524 

9 

4111 

41905 

37013 

8 

4077 

81906 

36510 


4044 

58418 

36016 


4011 

70946 

35529 


3979 

19003 

35051 


3947 

02111 

34580 


3915 

19798 

34116 

7 

3883 

71602 

33660 

7 

3852 

57067 

33212 

7 

3821 

75743 

32770 

7 

3791 

27190 

32336 

7 

3761 

10972 

31908 

7 

3731 

26663 

31486 

7 

3701 

73842 

31073 

7 

3672 

52093 

30666 

6 

3643 

61011 

30264 

6 

3615 

00192 

29870 

6 

3586 

69244 

29481 

6 

3558 

67775 

29098 

6 

3530 

95405 

28721 

6 

3503 

51756 

28350 

6 

3476 

36458 

27985 

6 

3449 

49144 

27625 

6 

3422 

89455 

27271 

6 

3396 

57038 

26923 

5 

3370 

51544 

26579 

5 

3344 

72629 

26241 

5 

3319 

19956 

25908 

5 

3293 

93191 

25581 

5 

3268 

92006 

25258 

5 

3244 

16080 

24940 

5 
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5C 


S2 

64 

40.0 

.02531 51038 41291 

3244 16080 

24940 

40.1 

.02525 11836 11582 

3219 65093 

24627 

40.2 

.02518 75853 46965 

3195 38733 

24318 

40.3 

.02512 43066 21082 

3171 36690 

24014 

40.4 

.02506 13450 31888 

3147 58662 

23715 

40.5 

.02499 86982 01357 

3124 04349 

23420 

40.6 

.02493 63637 75174 

3100 73455 

23130 

40.7 

.02487 43394 22447 

3077 65691 

22843 

40.8 

.02481 26228 35411 

3054 80771 

22561 

40.9 

.02475 12117 29145 

3032 18411 

22284 

41.0 

.02469 01038 41291 

3009 78336 

22010 

41.1 

.02462 92969 31773 

2987 60270 

21740 

41.2 

.02456 87887 82524 

2965 63944 

21474 

41.3 

.02450 85771 97220 

2943 89093 

21213 

41.4 

.02444 86600 01009 

2922 35455 

20955 

41.5 

.02438 90350 40253 

2901 02772 

20700 

41.6 

.02432 97001 82270 

2879 90789 

20450 

41.7 

.02427 06533 15075 

2858 99256 

20203 

41.8 

.02421 18923 47137 

2838 27927 

19960 

41.9 

.02415 34152 07125 

2817 76557 

19720 

42.0 

.02409 52198 43671 

2797 44907 

19484 

42,1 

.02403 73042 25123 i 

2777 32741 

19251 

42.2 

.02397 96663 39315 I 

2757 39825 

10021 

42.3 

.02392 23041 93333 ' 

2737 65930 

18795 

42.4 

.02386 52158 13280 

2718 10829 ! 

18571 

42.5 

.02380 83992 44056 ; 

2698 74301 j 

18351 

42.6 

.02375 18525 49133 i 

2679 56123 < 

18135 

42.7 

.02369 55738 10333 1 

2660 56080 

17921 

42.8 

,02363 95611 27613 ! 

2641 73958 

17710 

42.9 

.02358 38126 18851 

2623 09545 

17502 

43.0 

.02352 83264 19634 1 

1 2604 62635 

17297 

43.1 

.02347 31006 83053 

2586 33023 

17095 

43.2 

.02341 81335 79494 

2568 20505 

16896 

43.3 

.02336 34232 96441 

2550 24884 

16700 

43.4 

.02330 89680 38271 

2532 45962 

16506 

43.5 ' 

.02325 47660 26063 

2514 83546 

16315 

43.6 . 

.02320 08154 97402 

2497 37446 

16127 

43.7 

.02314 71147 06187 

2480 07472 

15941 

43.8 

.02309 36619 22443 

2462 93439 

1.5758 

43.9 

.02304 04554 32137 

2445 95163 

15577 

44.0 

.02298 74935 36995 

! 2429 12465 

15399 

44.1 

.02293 47745 54318 

2412 45165 

15223 

44.2 

.02288 22968 16806 

2395 93089 

15050 

44.3 

.02283 00586 72383 

2379 56063 

14879 

44.4 

.02277 80584 84023 

2363 33915 

14710 

44.5 

.02272 62946 29578 

2347 26478 

1 14544 

44.6 

.02267 47655 01611 

2331 33584 

! 14380 

44.7 

.02262 34695 07228 

2315 55070 

14218 

44.8 

.02257 24050 67915 

2299 90774 

14058 

44.9 

.02252 15706 19377 

2284 40536 

13901 

45.0 

.02247 09646 11375 

2269 04199 

13745 
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X 


S2 

1 

84 1 

66 

45.0 

.02247 09646 11375 

2269 04199 

13745 

2 

45.1 

.02242 05856 07673 

2.253 81607 

13592 

2 

45.2 

.02237 04317 86377 

2238 72606 

13440 

2 

45.3 

.02232 05019 36788 

2223 77046 

13291 

2 

45.4 

.02227 07944 63245 

2208 94777 

13144 

2 

45.5 

.02222 13078 86480 

2194 25652 

12998 

2 

45.6 

.02217 20407 33367 

2179 69526 

12855 

2 : 

45.7 

.02212 29916 60779 

2165 26254 

12713 

2 { 

45.8 

.02207 41688 94446 

2150 95696 

12574 

2 1 

45.9 

.02202 65413 33808 

2136 77711 

12436 

2 i 

46.0 

.02197 71374 50881 

2122 72163 

12300 

2 

46.1 

.02192 89458 40118 

2108 78914 

12166 

2 

46.2 

.02188 09651 08268 

2094 97832 

12033 

2 

46.3 

.02183 31938 74261 

2081 28782 

11902 

2 

46.4 

.02178 66307 69015 

2067 71635 

11773 

2 

46.5 

.02173 82744 35413 

2054 26261 

11646 

2 

46.6 

.02169 11235 28073 

2040 92533 

11520 

2 

46.7 

.02164 41767 13265 

2027 70325 

11396 

2 

46.8 

.02169 74326 68783 

2014 59514 

11274 

2 

46.9 

.02166 08900 83814 

2001 59976 

11153 

2 

47.0 

.02150 45476 68821 

1988 71591 

11033 

2 

47.1 

.02145 84041 05419 

1975 94239 

10915 

1 

47.2 

.02141 24581 46266 

1963 27802 

10799 

1 1 

47.3 

.02136 67086 14894 

1950 72165 

10684 

1 

47.4 

.02132 11539 56697 

1938 27212 

10571 

1 

47.5 

.02127 57932 23713 

1925 92830 

10459 

1 1 

47.6 

.02123 06250 84667 

1913 68906 

10348 

1 1 

47.7 

.02118 66483 14309 

1 1901 55331 

10239 

i 1 

47.8 

.02114 08616 99391 

1889 51996 

1 10131 

1 

47.9 

.02109 62640 36469 

1877 58791 

i 10025 ! 

i ^ i 

48.0 

.02105 18641 32338 

1865 75612 

9920 1 

I 1 

48.1 

.02100 76308 03820 

1854 02353 

1 9816 1 

1 I 

48.2 

.02096 35928 77654 

1842 38910 

1 9714 

: 1 1 

48.3 ' 

.02091 97391 90398 

1830 85181 

! 9613 

i } i 

48.4 

.02087 60685 88824 

1819 41065 

i 9513 


48.5 

.02083 25799 27314 

1808 06461 

; 9414 

1 

48.6 

.02078 92720 72764 

1796 81271 

1 9317 

1 

48.7 

.02074 61438 99487 

1785 65399 

i 9220 

1 

48.8 

.02070 31942 91608 

1774 58746 

1 9125 

1 

48.9 

.02066 04221 42475 

1763 61219 

9032 

1 

49.0 

.02061 78263 54561 

1752 72724 

8939 

1 

49.1 

.02057 54058 39870 

1741 93167 

i 8847 

i 1 

49.2 

.02053 31595 17347 

1731 22458 

i 8757 

1 

49.3 

.02049 10863 17781 

1720 60505 

8668 

1 

49.4 

.02044 91851 78721 

1710 07220 

8679 

1 

49.5 

.02040 74550 46880 

1699 62514 

8492 

1 

49,6 

.02036 58948 77554 

1689 26301 

8406 

1 

49.7 

.02082 45036 34528 

1678 98493 

8321 

1 

49.8 

.02028 32802 89996 

1668 79006 

8237 

1 

49.9 

.02024 22238 24468 

1658 67756 

8154 

1 

50.0 

.02020 13332 26697 

1648 64660 

8072 

1 
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X 


32 

64 

1 * 


62 

64 

50.0 

.0202013332 26697 

1648 64660 

8072 

55.0 

.01834 81091 24868 

1235 28981 

4989 

50.1 

.0201606074 93586 

1638 69686 

7991 

55.1 

.01831 46064 09456 

1228 51667 

4944 

50.2 

.02012 00456 30110 

1628 82602 

7911 

55.2 

.01828 10265 46611 

1221 79096 

4899 

50.3 

.02007 96466 49237 

1619 03479 

7832 

55.3 

.01824 76688 60861 

1215 11625 

4854 

50.4 

.02003 94095 71843 

1609 32188 

7754 

55.4 

.01821 44326 87637 

1208 48808 

4810 

50.5 

.01999 93334 26637 

1599 68651 

7676 

55.5 

.01818 13173 63222 

1201 90902 

4767 

50.6 

.01995 94172 50082 

1590 12790 

7600 

55.6 

.01814 83222 29708 

1195 37762 

4724 

50.7 

.01991 96600 86317 

1580 64529 

7525 

55.7 

.01811 54466 33955 

1188 89346 

4681 

50.8 

.01988 00609 87081 

1571 23792 

7450 

55.8 

.01808 26899 27549 

118245611 

4639 

50.9 

.01984 0619011636 

1561 90506 

7877 

55.^ 

.01805 00514 66753 

117606515 

4597 

51.0 

.0198013332 26697 

1552 64596 

7304 

56.0 

.01801 75306 12472 

1169 72016 

4556 

51.1 

.01976 22027 06354 

1543 45990 

7232 

56.1 

.01798 51267 30206 

1163 42078 

4515 

51.2 

,01972 32265 32001 

1534 34616 

7161 

56.2 

.01795 28391 90013 

115716645 

4475 

51.3 

.01968 44037 92263 

1525 80403 

7091 

56.3 

.01792 06673 66465 

1150 95692 

4435 

51.4 

.01964 57335 82929 

1516 33280 

7021 

56.4 

.01788 86106 38608 

1144 79173 

4395 

51.5 

.01960 72150 06874 

1507 43179 

6953 

56.5 

.01785 66683 89924 

1138 67060 

4356 

51.6 

.01956 88471 73999 

1498 60031 

6885 

56.6 

,01782 48400 08291 

1132 59283 

4818 

51.7 

.01953 06292 01155 

1489 83768 

6818 

56.7 

.01779 31248 85940 

1126 55834 

4279 

51.8 

.01949 25602 12079 

1481 14323 

6752 

56.8 

.01776 15224 19423 

1120 56663 

4241 

51.9 

.01945 46893 87826 

1472 51630 

6687 

56.9 

.01773 00320 09570 

1114 61735 

4204 

52.0 

.01941 6865714202 

1463 95628 

6622 

57.0 

.01769 86530 61451 

1108 71010 

4167 

52.1 

.01937 92384 86701 

1455 46238 

6558 

57.1 

.01766 78849 84342 

1102 84451 

4130 

52.2 

.01934 17668 05438 

1447 03411 

6495 

57.2 

.01768 62271 91685 

1097 02024 

4094 

52.3 

.01930 44198 27687 

1438 67079 

6432 

57.3 

.01760 51791 01051 

1091 23689 

4058 

52.4 

.01926 72267 16814 

1430 37179 

6371 

57.4 

.01757 42401 34106 

1085 49413 

4022 

52.5 

.01923 01766 43221 

1422 13650 

6310 

57.5 

.01754 34097 16575 

1079 79160 

3987 

52.6 

.01919 32687 83278 

1413 96430 

6249 

57.6 

.01751 26872 78203 

1074 12893 

3953 

52.7 

.01915 65023 19765 

1405 85460 

6190 

57.7 

,01748 20722 52724 

1068 50579 

3918 

52.8 

.01911 98764 41712 

1397 80679 

6131 

57.8 

.01745 15640 77824 

1062 92183 

3884 

52.9 

.01908 33908 44339 

1389 82030 

6073 

57,9 

.01742 11621 95108 

1057 37671 

3850 

53.0 

.01904 70432 28995 

1381 89452 

6015 

58.0 

.01739 08660 50063 

1051 87010 

3817 

53.1 

.01901 08343 03103 

1374 02890 

5958 

58.1 

.01736 06750 92028 

1046 40165 

3784 

53.2 

.01897 47627 80101 

1366 22285 

5902 

58.2 

.01733 05887 74158 

1040 97104 

3751 

53.3 

.01893 88278 79384 

1358 47582 

5846 

58.3 

.01730 06065 53393 

1035 57795 

3719 

53.4 

.01890 30288 26248 

1350 78725 

5791 

58.4 

.01727 07278 90422 

1030 22204 

3687 

53.5 

.01886 73648 51838 

1343 15659 

5736 

58.5 

.01724 09522 49656 

1024 90301 

3655 

53.6 

.01883 18351 93085 

1335 58329 

5683 

68.6 

.01721 12790 99190 

1019 62052 

3624 

53.7 

.01879 64390 92662 

1328 06682 

5629 

68.7 

.01718 17079 10777 

1014 37428 

3593 

53.8 

.01876 11757 98920 

1320 60664 

5577 

58.8 

.01715 22381 59792 

1009 16396 

3562 

53.9 

.01872 60445 65843 

1313 20224 

5525 

58.9 

.01712 28693 25203 

1003 98927 

3532 

54.0 

.01869 10446 52989 j 

1305 85308 

5473 

59.0 

.01709 36008 89540 | 

998 84989 

3502 

54.1 

.01865 61753 25443 ' 

1298 55866 

5423 

59,1 

.01706 44323 38866 

993 74553 

3472 

54.2 

.01862 14358 58763 

1291 31846 1 

5372 

59.2 

.01703 53631 62746 

988 67589 

3442 

54.3 

.01858 68255 13928 

1284 13198 1 

5323 

59.3 

.01700 63928 54214 

983 64067 

3413 

54.4 

.01855 23435 87291 

1276 99873 i 

5273 

59.4 

.01697 75209 09750 

978 63959 

3384 

54.5 

.01851 79893 60628 

1269 91822 I 

5225 

59.5 

.01694 874S8 29245 

973 67235 

3356 

54.6 

.01848 37621 25587 

1262 88995 i 

5177 

59.6 

.01692 00701 15976 

968 78867 

3328 

54.7 

.01844 96611 79641 ■ 

1255 91345 ! 

5129 

59.7 

.01689 14902 76573 

963 83827 

3300 

54.8 

.01841 66858 26089 ' 

1248 98824 

5082 

59.8 

.01686 30068 20998 

958 97086 

3272 

54.9 

.01838 18353 69262 ! 

1242 11385 

5036 

59.9 

.01683 46192 62508 

954 13617 

3244 

55.0 

.0183481091 24868 

1235 28981 

4989 

60.0 

.01680 63271 17635 

949 33392 

3217 
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cc 


S2 

84 

X 


52 

S * 

60.0 

.01680 63271 17635 

949 33392 

3217 

65.0 

.01550 3565439339 

745 24609 

2149 

60.1 

.01677 81299 06155 

944 56385 

3190 

65.1 

.01547 95670 71114 

741 79082 

2133 

60.2 

.01675 00271 51059 

939 82567 

3164 

65.2 

.01545 56428 81971 

738 35688 

2116 

60.3 

.01672 20183 78530 

935 11914 

3137 

65.3 

.01543 17925 28516 

73494410 

2100 

60.4 

.01669 41031 17915 

930 44398 

3111 

65.4 

.01540 80156 69471 

731 55232 

2084 

60.5 

.01666 62809 01698 

925 79993 

3085 

65.5 

.01538 43119 65658 

728 18137 

2068 

60.6 

.01663 85512 65473 

921 18673 

3060 

65.6 

.01536 0681079981 

724 83111 

2052 

60.7 

.01661 09137 47922 

916 60413 

3034 

65.7 

.01533 71226 77416 

721 50136 

2036 

60.8 

.01658 33678 90785 

912 05188 

3009 

65.8 

.015313636424987 

718 19198 

2021 

60.9 

,01655 59132 38835 

907 52972 

2985 

65.9 

.01529 02219 91756 

714 90281 

2005 

61.0 

.01652 85493 39858 

903 03741 

2960 

66.0 

.01526 68790 48806 

711 63869 

1990 

61.1 

.01650 12757 44621 

898 57470 

2936 

66.1 

.0152436072 69226 

708 38447 

1975 

61.2 

.01647 40920 06855 

89414134 

2912 

66.2 

.01522 04063 28093 

705 15501 

1960 

61.3 

.01644 69976 83223 

889 73710 

2888 

66.3 

.01519 72759 02460 

701 94514 

1945 

61.4 

.01641 99923 33300 

885 36174 

2864 

66.4 

.0151742156 71342 

698 75472 

1930 

61.5 

.01639 30755 19552 

881 01502 

2841 

66.5 

.01515 12253 15696 

695 58361 

1916 

61.6 

.01636 62468 07305 

876 69670 

2818 

66.6 

.01512 83045 18411 

692 43166 

1902 

61.7 

.01633 95057 64728 

872 40656 

2795 

66.7 

.01510 54529 64293 

689 29873 

1887 

61.8 

.01631 28519 62807 

868 14436 

2772 

66.8 

.0150826703 40047 

686 18466 

1873 

61.9 

.01628 62849 75322 

863 90989 

2749 

66.9 

.01505 99563 34267 

683 08932 

1859 

62.0 

.01625 98043 78826 

859 70290 

2727 

67.0 

.01503 73106 37420 

680 01258 

1845 

62.1 

.01623 34097 52620 

855 52319 

2705 

67.1 

.0150147329 41830 

676 95428 

1831 

62.2 

.01620 71006 78733 

851 37053 

2683 

67.2 

.01499 22229 41669 

673 91429 

1817 

62.3 

.01618 08767 41900 

847 24470 

2662 

67.3 

.01496 97803 32936 

670 89248 

1804 

62.4 

.01615 47375 29536 

843 14548 

2640 

67.4 

.0149474048 13452 

667 88871 

1790 

62.5 

.01612 86826 81721 

839 07267 

2619 

67.5 

.01492 5096082839 

664 90284 

1777 

62.6 

.01610 27116 41172 

835 02605 

2598 

67.6 

.0149028538 42510 

661 93474 

1764 

62.7 

.01607 68241 53229 

83100540 

2577 

67.7 

.01488 06777 95655 

658 98429 

1751 

62.8 

.01605 10197 65825 

827 01052 

2556 

67.8 

.01485 85676 47229 

656 05134 

1738 

62.9 

.01602 52980 79474 

823 04121 

2536 

67.9 

.01483 65231 03936 

653 13577 

1725 

63.0 

.01599 96586 97244 

819 09726 

2516 

68.0 

.01481 45438 74221 

650 23745 

1712 

63.1 

.01597 41012 24740 

815 17847 

2496 

68.1 

.01479 26296 68250 

647 35625 

1700 

63.2 

.01594 86252 70084 

811 28464 

2476 

68.2 

.01477 07801 97904 

644 49205 

1687 

63.3 

.01592 32304 43890 

807 41556 

2456 

68.3 

.01474 89951 76764 

641 64472 

1675 

63.4 

.01589 79163 59253 

803 57105 

2437 

68.4 

.01472 72743 20096 

638 81414 

1662 

63.5 

.01587 26826 31721 

799 75090 

2417 

68.5 

.01470 56173 44842 

636 00019 

1650 

63.6 

.01584 75288 79278 

795 95493 

2399 

68.6 

.01468 40239 69606 

633 20273 

1638 

63.7 

.01582 24547 22329 

792 18295 

2379 

68.7 

,01466 24939 14644 

630 42166 

1626 

63.8 

.01579 74597 83676 

788 43476 

2361 

68.8 

.01464 10269 01847 

627 65685 

1614 

63.9 

.01577 25436 88498 

784 71018 

2342 

68.9 

.01461 96226 54736 

624 90818 

1603 

64.0 

.01574 77060 64339 

781 00902 

2324 

69.0 

.01459 82808 98442 

622 17564 

1591 

64.1 

.01572 29465 41082 

777 33111 

2306 

69.1 

.01457 70013 59703 

619 45881 

1579 

64.2 

.01569 82647 50936 

773 67624 

2288 

69.2 

.01455 57837 66845 

616 75787 

1568 

64.3 

.01567 36603 28414 

770 04426 

2270 

69.3 

,01453 46278 49774 

614 07261 

1557 

64.4 

.01564 91329 10318 

766 43497 

2252 

69.4 

.01451 35333 39965 

611 40292 

1545 ! 

64.5 

.01562 46821 35720 

762 84820 

2234 

69.5 

.01449 24999 70448 

608 74868 

1534 ^ 

64.6 

.01560 03076 45941 

759 28378 

2217 

69.6 

.01447 15274 75798 

606 10978 

1523 ■ 

64.7 

.01557 60090 84540 

755 74153 

2200 

69.7 

.01445 06155 92127 

603 48611 

1512 i 

64.8 

.01555 17860 97293 

752 22128 

2183 

69.8 

.01442 97640 57066 

600 87756 

1501 

64.9 

.01552 76383 32173 

748 72286 

2166 

69.9 

.01440 89726 09762 

598 28402 

1490 

65.0 

.01550 35654 39339 

745 24609 

2149 

70.0 

.01438 82409 90860 

1 595 70539 

! 

1480 
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X 

^'(x) 

S2 

84 

X 


52 

64 

70.0 

.01438 8240'9 90860 

595 70539 

1480 

75.0 

.01342 26172 69906 

483 64070 

1046 

70.1 

.01436 75689 42497 

593 14156 

1469 

75.1 

.01340 46250 24515 

481 69848 

1039 

70.2 

.01434 69562 08290 

590 59241 

1459 

75.2 

.01338 66809 48973 

479 76665 

1032 

70.3 

.01432 64025 33324 

688 05785 

1448 

75.3 

.01336 87848 50097 

477 84514 

1025 

70.4 

.01430 59076 64144 

585 53778 

1438 

75.4 

.01335 09365 35734 

475 93387 

1018 

70.5 

.01428 54713 48741 

583 03208 

1428 

75.5 

.01333 31358 14758 

474 03278 

1011 

70..6 

.01426 50933 36546 

580 54066 

1418 

75.6 

.01331 53824 97061 

472 14180 

1004 

70.7 

.01424 47733 78417 

578 06341 

1407 

75.7 

.01329 76763 93544 

470 26087 

998 

70.8 

.01422 46112 26630 

676 60024 

1397 

75.8 

.01328 00173 16115 

468 38992 

991 

70.9 

.01420 43066 34866 

573 15104 

1388 

75.9 

.01326 24050 77678 

466 52888 

985 

71.0 

.01418 41593 58207 

570 71572 

1378 

76.0 

.01324 48394 92128 

464 67768 

978 

71.1 

.01416 40691 53119 

568 29417 

1368 

76.1 

.01322 73203 74346 

462 83626 

972 

71.2 

.01414 40357 77449 

565 88631 

1358 

76.2 

.01320 98475 40191 

461 00456 

965 

71.3 

.01412 40589 90410 

563 49203 

1349 

76.3 

.01319 24208 06493 

459 18252 

959 

71.4 

.01410 41385 52573 

561 11123 

1339 

76.4 

.01317 50399 91046 

457 37006 

953 

71.5 

.01408 42742 25860 

558 74383 

1330 

76.5 

.01315 77049 12605 

455 56713 

946 

71.6 

.01406 44657 73529 

556 38973 

1321 

76.6 

.01314 04153 90877 

453 77366 

940' 

71.7 

.01404 47129 60171 

554 04883 

1311 

76.7 

.01812 31712 46515 

451 98959 

934 

71.8 

.01402 50155 51696 

551 72105 

1302 

76.8 

.01310 59723 01112 

450 21487 

928 

71.9 

.01400 53733 15326 

549 40628 

1293 

76.9 

.01308 88183 77196 

448 44942 

922 

72.0 

.01398 57860 19584 

547 10445 

1284 

77.0 

.01307 17092 98222 

446 69319 

916 

72.1 

.01396 62534 34287 

544 81546 

1275 

77.1 

.01305 46448 88567 

444 94612 

910 

72.2 

.01394 67753 30536 

542 53922 

1266 

77.2 

.01308 76249 73524 

443 20815 

904 

72.3 

.01392 73514 80707 

540 27564 

1257 

77.3 

.01302 06493 79295 

441 47921 

898 

72.4 

.01390 79816 58443 

538 02464 

1249 

77.4 

.01300 37179 82988 

439 75926 

892 

72.5 

.01388 86656 38643 

535 78612 

1240 

77.5 

.01298 68304 62607 

438 04823 

886 

72.6 

.01386 94031 97455 

533 56001 

1232 

77.6 

.01296 99867 97049 

436 34607 

881 

72.7 

.01385 01941 12267 

531 34621 

1223 

77.7 

.01295 31867 66098 

434 65271 

875 

72.8 

.01383 10381 61701 

529 14464 

1215 

77.8 

.01293 64302 00418 

432 96810 

869 

72.9 

.01381 19351 25597 

526 95521 

1206 

77.9 

i .01291 97169 31548 

431 29219 

864 

73.0 

.01379 28847 85016 

524 77785 

1198 

78.0 

.01290 30467 91897 

429 62492 

858 

73.1 

.01377 38869 22219 

522 61246 

1190 

78.1 

.01288 64196 14738 

427 96623 

853 

73.2 

.01375 49413 20668 

520 45898 

1182 

78.2 

,01286 98352 34202 

426 31606 

847 

73.3 

.01373 60477 65015 

518 31731 

1173 

78.3 

.01285 32934 85272 

424 67437 

842 

73.4 

.01371 72060 41093 

516 18737 

1165 

78.4 

.01283 67942 03778 

423 04110 

836 

73.5 

.01369 84159 35908 

514 06908 

1157 

78.5 

.01282 03372 26395 

42141619 

831 

73.6 

.01367 96772 37631 

511 96238 

1150 

78.6 

.01280 39223 90630 

419 79959 

826 

73.7 

.01366 09897 35592 

509 86716 

1142 

78.7 

.01278 75495 34824 

418 19125 

820 

73,8 

.01364 23532 20268 

507 78337 

1134 

78.8 

.01277 12184 98142 

416 59111 

815 

73.9 

.01362 37674 83282 

505 71091 

1126 

78.9 

.01275 49291 20573 

414 99913 

810 

74.0 

.01360 52323 17386 

503 64971 

1119 

79.0 

.01273 86812 42916 

413 41525 

805 

74.1 

.01358 67475 16461 

501 59970 

nil 

79.1 

.01272 24747 06785 

411 83942 

800 

74.2 

.01356 83128 75507 

499 56081 

1104 

79.2 

.01270 63093 54596 

410 27159 

795 

74.3 

,01354 99281 90634 

497 53294 

1096 

79.3 

1 .01269 01850 29566 

408 71171 

790 

74,4 

.01353 15932 59055 

495 51604 

1089 

79.4 

1 .01267 41015 75707 

407 15972 

785 

74.5 

.01351 33078 79080 

493 5100S 

1081 

79.5 

.01265 80588 37819 

405 61558 

780 

74,6 

.01349 50718 50107 

491 51482 

1074 

79.6 

.01264 20566 61489 

404 07924 

775 

74.7 

,01347 68849 72617 

489 53036 

1067 

79.7 

.01262 60948 93083 

402 55065 

770 

74.8 

.01345 87470 48163 

487 55657 

1060 

79.8 

.01261 01733 79742 

401 02975 

765 

74,9 

.01344 06578 79366 

485 59337 

1053 

79.9 

.01259 42919 69376 

399 51651 

760 

75,0 

.01342 26172 69906 

483 64070 

1046 

80.0 

.01257 84505 10662 

398 01088 

756 
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cs 


52 

64 

X 


52 

3 * 

80.0 

.01257 84505 10662 

398 01088 

756 

85.0 

.01183 41814 15923 

331 45919 

557 

80.1 

.01256 26488 53036 

396 61280 

751 

85.1 

.01182 01933 47722 

330 28525 

554 

80.2 

.01254 68868 46689 

896 02223 

746 

85.2 

.01180 62383 08047 

329 11684 

550 

80.3 

.01253 11643 42565 

393 53912 

742 

85.3 

.01179 23161 80065 ' 

327 95394 

547 

80.4 

.01251 54811 92353 

392 06342 

737 

85.4 

.01177 84268 47457 

326 79651 

544 

80.5 

.01249 98372 48483 

390 69610 

732 

85.5 

.01176 45701 94509 

325 64452 

541 

80.6 

.01248 42323 64123 

389 13409 

728 

85.6 

.01175 07461 06014 

324 49793 

538 

80.7 

.01246 86663 93172 

387 68037 

723 

85.7 

.01173 69544 67311 

323 35673 

534 

80.8 

.01245 31391 90258 

386 23387 

719 

85.8 

.01172 31951 64281 

822 22086 

531 

80.9 

.01243 76506 10732 

384 79457 

714 

85.9 

.01170 94680 83337 

321 09032 

528 

81.0 

.01242 22005 10662 

383 36240 

710 

86.0 

.01169 57731 11424 

319 96505 

525 

81.1 

.01240 67887 46832 

381 93734 

706 

86.1 

.01168 21101 36017 

818 84504 * 

522 

81.2 

.01239 14151 76737 

380 51933 

701 

86.2 

.01166 84790 46114 

317 73025 

519 

81.3 

.01237 60796 58573 

379 10832 

697 

86.3 

.01165 48797 27235 

316 62064 

516 

81.4 

.01236 07820 51243 

377 70429 

692 

86.4 

.01164 13120 71420 

315 51620 

513 

81.5 

.01234 55222 14341 

376 30718 

688 

86.5 

.01162 77769 67226 

314 41689 

510 

81.6 

.01233 03000 08158 

374 91695 

684 

86.6 

.01161 42713 04721 

313 32268 

507 

81.7 

.01231 51152 93670 

373 53357 

680 

86.7 

.01160 07979 74484 

312 23355 

504 

81.8 

.01229 99679 32638 

372 15698 

676 , 

86.8 

.01158 73558 67602 

311 14945 

501 

81.9 

.01228 48677 87106 

370 78714 

672 

86.9 

.01157 39448 75665 

310 07037 

498 

82.0 

.01226 97847 20386 

. 369 42402 

667 

87.0 

.01156 05648 90765 

308 99627 

496 

82.1 

.01225 47485 96069 

368 06758 

663 

87.1 

.01154 72158 05491 

307 92712 

493 

82.2 

.01223 97492 78511 

366 71776 

669 

87.2 

.01153 38975 12930 

306 86291 

490 

82.3 

.01222 47866 32728 

365 37454 

655 

87.3 

.01152 06099 06660 

305 80359 

487 

82.4 

.01220 98605 24400 

364 03787 

651 1 

87.4 

.01150 73528 80748 

304 74914 

484 

82.5 

.01219 49708 19859 

362 70771 

647 ! 

87.5 

.01149 41263 29751 

803 69953 

481 

82.6 

.01218 01173 86089 

361 38403 

643 

87.6 

.01148 09301 48706 

302 65474 

479 

82.7 

.01216 53000 90722 

360 06678 

639 

87.7 

.01146 77642 33136 

301 61474 

476 

82.8 

.01215 05188 02034 

358 75592 

636 

87.8 

.01145 46284 79040 

300 57949 

473 

82.9 

.01213 57733 88936 

357 45142 

632 

87.9 

.01144 15227 82893 

299 54898 

471 

83.0 

.01212 10637 20981 

356 15323 

628 

88.0 

.01142 84470 41643 

298 52317 

468 

83.1 

.01210 63896 68348 

354 86132 

624 

88.1 

.01141 54011 52711 

297 50204 

465 

83.2 

.01209 17511 01848 

353 57566 

620 

88.2 

.01140 23850 13982 

296 48556 

462 

83.3 

.01207 71478 92913 

352 29619 

617 

88.3 

.01138 93985 23810 

295 47371 

460 

83.4 

.01206 25799 13598 

351 02289 

613 

88.4 

.01137 64415 81008 

294 46646 

457 

83.5 

.01204 80470 36571 

349 75572 

609 I 

88.5 

.01136 35140 84853 

293 46378 

455 

83.6 

.01203 35491 35117 

348 49465 

606 ' 

88.6 

.01135 06159 35074 

292 46564 

452 

83.7 

.01201 90860 83128 

347 23962 

602 : 

88.7 

.01133 77470 31861 

291 47203 

450 

83.8 

.01200 46577 55101 

345 99062 

598 i 

88.8 

.01132 49072 75850 

290 48291 

: 447 

88.9 

.01199 02640 26137 

344 74760 

595 ; 

88.9 

.01131 20965 68131 

289 49827 

445 

84.0 

.01197 59047 71932 

343 51053 

591 i 

89.0 

.01129 93148 10238 

288 51807 

442 

84.1 

.01196 15798 68780 

342 27936 

588 ' 

89.1 

.01128 65619 04153 

287 54229 

440 

84.2 

.01194 72891 93564 

341 05408 

584 1 

89.2 

.01127 38377 52296 

286 57090 

437 

84.3 

.01193 30326 23756 

339 83464 

581 i 

89.3 

.01126 11422 57529 

285 60389 

435 

84.4 

.01191 88100 37412 

338 62100 

577 ; 

89.4 

.01124 84753 23151 

284 64122 

432 

84.5 

.01190 46213 13168 

337 41313 

574 i 

89.5 

.01123 58368 52895 

283 68287 

430 

84.6 

.01189 04663 30237 

336 21100 

570 i 

89.6 

.01122 32267 50926 

282 72882 

427 

84.7 

.01187 63449 68406 

335 01458 

567 : 

89.7 

.01121 06449 21838 

281 77904 

425 

84.8 

.01186 22571 08033 

333 82383 

564 i 

89.8 

.01119 80912 70655 

280 83351 

423 

84.9 

.01184 82026 30042 

332 63871 

560 i 

89.9 

.01118 55657 02824 

279 89221 

420 

85.0 

,01183 41814 15923 

33145919 

557 i 

i 

1 

90,0 

.01117 30681 24214 

278 95511 

418 
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X 


82 

34 

X 


S2 

84 

90.0 

.01117 30681 24214 

m 95511 

418 

95.0 

.01058 19118 39013 

236 97948 

318 

90.1 

.01116 0698441115 

278 02219 

416 

95.1 

.01057 07260 94114 

236 22878 

317 

90.2 

.01114 81665 60235 

277 09842 

413 

95.2 

.01056 95639 72094 

235 48125 

315 

90.3 

.01113 57428 88697 

276 16879 

411 

95.3 

.01054 84253 98199 ' 

234 73687 

313 

90.4 

.01112 3355834039 

275 24827 

409 

95.4 

.01053 73102 97991 

233 99562 

312 

90.6 

.01111 0996804207 

274 83183 

406 

95.5 

.01052 62185 97344 

233 25749 

310 

90.6 

.01109 86652 07558 

273 41945 

404 

95.6 

.01051 51502 22447 

232 52246 

309 

90.7 

.01108 6360952855 

272 51112 

402 

95.7 

.01050 41050 99797 

231 79052 

307 

90.8 

.01107 40839 49263 

271 60681 

400 

95.8 

.01049 30831 56198 

231 06165 

305 

90.9 

.01106 18341 06352 

270 70649 

397 

95.9 

.01048 20843 18764 

230 33583 

304 

91.0 

.01104 96113 34000 

269 81015 

395 

96.0 

.01047 11085 14913 

229 61304 

302 

91.1 

.01103 74155 42843 

268 91776 

393 

96.1 

.01046 01556 72366 

228 89328 

300 

91.2 

. 0110-2 52466 43371 

268 02930 

391 

96.2 

.01044 92257 19146 

228 17652 

299 

91.3 

.01101 31045 46829 

267 14475 

389 

96.3 

.01043 83185 83578 

22746275 

297 

91.4 

,01100 09891 64762 

266 26409 

387 

96.4 

.01042 74341 94285 

226 75195 

296 

91.5 

.01098 89004 09103 

265 38729 

384 

96.5 

.01041 65724 80188 

226 04412 

294 

91.6 

.01097 68381 92174 

264 51434 

383 

96.6 

.01040 57333 70501 

225 33922 

293 

91.7 

.01096 4802426679 

263 64522 

380 

96.7 

.01039 49167 94738 

224 63726 

291 

91.8 

.01095 2793025706 

262 77990 

378 

96.8 

.01038 41226 82700 

223 93820 

290 

91.9 

.01094 08099 02722 

261 91836 

376 

96.9 

.01037 33509 64482 

223 24205 

288 

92.0 

.01092 88529 71574 

261 06058 

374 

97.0 

.01036 26015 70469 

222 54877 

287 

92.1 

.01091 69221 46483 

260 20654 

372 

97.1 

.01035 1874431333 

221 85837 

285 

92.2 

.01090 50173 42048 

259 35623 

370 

97.2 

.01034 11694 78034 

221 17081 

284 

92.3 

.01089 31384 73235 

258 50962 

368 

97.3 

.01033 04866 41816 

220 48610 

282 

92.4 

.01088 1285455383 

257 66668 

366 

97.4 

.01031 98258 54208 

219 80421 

281 

92.5 

.01086 94582 04200 

256 82741 

364 

97.5 

.01030 91870 47022 

219 12513 

279 

92.6 

.01085 7656635758 

255 99178 

362 

97.6 

.01029 85701 52347 

218 44884 

278 

92.7 

.01084 58806 66494 

255 15977 

360 

97.7 

.01028 79751 02557 

217 77533 

277 

92.8 

.01083 41302 13207 

254 33136 

358 

97.8 

.01027 74018 30299 

217 10459 

275 

92.9 

.01082 24051 93056 

253 50653 

356 

97.9 

.01026 68502 68500 

216 43660 

274 

93.0 

.01081 07055 23559 

252 68527 

354 

98.0 

.01025 63203 50360 

215 77134 

272 

93.1 

.01079 90311 22588 

25186755 

352 

98.1 

.01024 58120 09355 

215 10881 

271 

93.2 

.01078 73819 08373 

25105336 

351 

98.2 

.01023 5325179231 

214 44899 

270 

93.3 

.01077 57577 99493 

250 24267 

349 

98.3 

.01022 48597 94006 

213 79187 

268 

93.4 

.01076 41587 14880 

249 43546 

347 

98.4 

.01021 44157 87969 

213 13743 

267 

93.5 

.01075 25845 73813 

248 63173 

345 

98.5 

.01020 39930 95674 

212 48565 

265 

93.6 

.01074 10352 95919 

247 83144 

343 

98.6 

.01019 35916 51944 

211 83653 

264 

93.7 

.01072 96108 01169 

247 03459 

341 

98.7 

.01018 32113 91868 

211 19006 

263 

93.8 

.01071 80110 09878 

246 24114 

339 

98.8 

.01017 28522 50797 

210 54621 

261 

93.9 

.01070 66358 42701 

245 45110 

338 

98.9 

.01016 25141 64347 

209 90497 

260 

94.0 

.01069 50852 20633 

244 66442 

336 

99.0 

.01015 21970 68394 

209 26634 

259 

94.1 

.01068 36590 65008 

243 88111 

334 

99.1 

.01014 19008 99075 

208 63029 

257 

94.2 

.01067 22572 97494 

24310114 

332 

99.2 

.01013 16255 92785 

207 99682 

256 

94.3 

.01066 08798 40093 

242 32448 

330 

99.3 

.01012 13710 86177 

207 36591 

255 

94.4 

.01064 95266 15141 

241 55114 

329 

99.4 

.01011 11373 16160 

206 73755 

254 

94.5 

.01063 81975 45302 

240 78108 

327 

99.5 

.01010 09242 19897 

206 11173 

252 

94.6 

.01062 68925 53571 

240 01429 

325 

99.6 

.01009 07317 34808 

205 48843 

251 

94.7 

.01061 56115 63269 

239 25075 

323 

99.7 

.01008 05597 98561 

204 86764 

250 

94.8 

.010604354498042 

238 49045 

322 

99.8 

,01007 04083 49078 

204 24934 

249 

94.9 

.01059 31212 81859 

237 73336 

320 

99.9 

.01006 02773 24529 

203 63354 

248 

95.0 

.01058 19118 39013 

236 97948 

318 

100.0 

.01005 01666 63334 

203 02021 

247 
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TABLE 17 

The Teteagamma Function 

Description : W"(x) to 10 decimal places from x = 0.0 to 
X = — 10.0 by increments of .1. 

Loffiol?F"(a:) | to 10 decimal places from a; = 0.0 to a: = — 10.0 by 
increments of .1. 

W"(x) to 12 decimal places from x — 0.00 to a; = 1.00 by incre- 
ments of .01. 

Logio|?F"(a:) | to 10 decimal places from a: = 0.00 to a: = 1.00 by in- 
crements of .01. 
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X 


Log,ol^" (- x ) \ 

a; 

-y (^ x ) 


0 0 

00 

00 

! 5.0 

00 

OO 

0 1 

+ 1996.79820 29562 

3.30033 41771 

j 6.1 

+ 1998.62802 22160 

3.30073 19722 

0.2 

+ 246.56988 42916 

2.39017 51056 

I 5.2 

+ 247.01787 44222 

2 . 39 i 272 75012 

0.8 

+ 67.63968 11999 

1.88019 76996 

i 5.3 

+ 68.80803 44038 

1.83763 91518 

0 4 

+ 21.28716 84629 

1.32811 78971 

; 5.4 

+ 22.24777 26720 

1.34728 65382 

0 5 

— 0.82879 66442 

9.91844 79839 * 

1 5.5 

“ .02758 79107 

8 . 44071 88116 * 

0,6 

— 22.97986 93643 

1.36184 75565 

5.6 

- 22.30299 37732 

1.34836 31631 

0.7 

— 69.44163 27986 

1.84161 99240 

5.7 

- 68.8633915901 

1.83798 84083 

0.8 

— 247.57178 61144 

2.39370 11499 

5.8 

- 247.07295 92392 

2.39282 52016 

0.9 

- 1999.11797 31634 

3.30088 84237 

5.9 

-- 1998.68392 74627 

3.30074 41200 

1.0 

00 

00 

6.0 

00 

OO 

1.1 

+ 1998.30083 25580 

3.30066 08693 

6.1 

+ 1998.63683 35262 

3.30073 38868 

1.2 

+ 246.72729 16990 

2.39221 71915 

6.2 

+ 247.02576 62183 

2.3927422550 

1.3 

+ 68.64941 34712 

1.83600 37431 

6.3 

+ 68.81603 29001 

1.83768 96828 

1.4 

+ 22,01603 14366 

1.34273 90368 

6.4 

+ 22.26540 20665 

1.34743 54445 

1.5 

- .23620 40516 

9.37328 73428 * 

6.5 

- .02030 52525 

8.80760 83960 * 

1.6 

- 22.49158 81143 

1.35202 01216 

6,6 

- 22.29603 71546 

1.34822 76794 

1.7 

— 69.03454 96501 

1.83906 64954 

6.7 

- 68.85674 18360 

1.83794 64689 

1.8 

— 247.22885 0 ’S 863 

2.39309 91497 

6.8 

- 247.06659 85634 

2.89281 40361 

1.9 

-> 1998.82638 54584 

3.30077 50736 

6.9 

“- 1998.67783 93394 

3.30074 27971 

2.0 

00 

oo 

7.0 

00 

00 

2.1 

+ 1998.51679 19576 

3.30070 78016 

7.1 

+ 1998.64242 15076 

3.80073 51010 

2.2 

+ 246.91512 03992 

2.89254 76857 

7.2 

+ 247.03112 45860 

2.39276 16755 

2.3 

+ 68.71379 25298 

1.83704 39193 

7.3 

+ 68.82117 40636 

1.83772 20772 

2.4 

+ 22.16070 73625 

1.34558 36187 

7.4 i 

+ 22.26033 76084 

1.34753 17466 

2.5 

- .10820 40516 

9.03424 35225 * 

7.5 1 

- .01556 45118 

8.19213 55027 * 

2.6 i 

- 22.37779 6580-4 

1.34981 73216 

7.6 1 

— 22.29148 10969 

1.34813 89249 

2.7 j 

- 68.93293 90233 

1.83842 67954 

7.7 i 

I - 68.85236 09917 

1.83791 88371 

2.8 ! 

- 247.13774 27146 

2.39293 90755 

7.8 

- 247.06238 40622 

2.39280 66278 

2.9 1 

- 1998.74438 12762 

3.30075 72558 

7.9 

“ 1998.67378 28652 ; 

3.30074 19157 

3.0 1 

00 

00 

8.0 

cc 

GO 

3.1 

+ 1998.68392 63271 

3.30072 23902 

8.1 

+ 1998.64618 48604 

3.30073 59188 

3.2 

+ 246.97616 56555 

2.39265 50260 

8.2 ! 

+ 247.03475 19274 | 

2.39275 80524 

3.3 i 

+ 68.76944 64775 

1,83739 55224 

8.3 ! 

+ 68.82467 18696 , 

1.83774 41495 

3.4 1 

+ 22.21169 27686 

1.34657 97023 

8.4 ' 

+ 22.26371 19740 

1.34759 75748 

3.5 j 

- .06165 68213 

8.78927 61856 * 

8.5 

“ .01230 78458 

8.09018 20466 * 

3.6 i 

- 22.33492 96394 

1.34898 45886 

8.6 ! 

“ 22.28833 67197 

1.34807 76601 

3.7 

- 68.89345 46887 

1,83817 79632 

8.7 i 

- 68.84932 37997 

1.83789 96792 

3.8 

- 247.10129 42527 

2.39287 50201 

8.8 , 

“ 247.05944 92387 

2.39280 14689 

3.9 

- 1998.71066 52661 

3.30074 99299 

8.9 : 

“ 1998.67094 58610 

3.30074 12992 

4.0 

00 

00 

9.0 1 

CO 

00 

4.1 1 

+ 1998.61294 60587 

3.30072 86960 

9.1 i 

+ 1998.64883 88904 

3.30073 64955 

4.2 ! 

+ 247.00315 04804 

2.39270 24926 

9.2 ! 

+ 247.03732 03502 

2.39276 25678 

4.3 ’ 

i + 68.79460 04953 

1.83755 43530 

9.3 ; 

+ 68.82715 83277 

1.83775 98391 

4.4 

1 + 22.2850713561 

1.34703 85275 

9.4 

+ 22.26611 99183 

1.34764 45436 

4.5 

i - .03960 89475 

8.59779 33026 * 

9.5 

“ .00997 51443 

7.99891 91846 * 

4.6 

' — 22.31488 22571 

1.34858 48684 

9.6 

- 22.28607 61583 

1.34803 36103 

4.7 

1 - 68.8741911844 

1.83805 65115 

9.7 

” 68.84713 24344 

1.83788 58561 

4.8 

i — 247.08320 97620 

2.39284 32344 

9.8 

“ 247.05732 42738 

2.39279 77335 

4.9 

; - 1998.69366 65466 

3.30074 62361 

9.9 

“ 1998.66888 46407 

3.30074 08513 

5.0 

i “ 

00 

10.0 

CO i 

1 ’1 

CO 


*Ten should be subtracted from these logarithms 
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X 

-r'(x) 

Logioi^'" (.«) ! i 

X 



0.00 

—00 

00 

j 

0.50 

-16.828796 644234 

1.22605 30623 

0.01 

-2000002.340898 677085 

6.30103 05039 

0.51 

-15.89'2034 964823 

1.20117 95118 

0.02 

“250002.279054 205238 

5.39794 39677: 

0.52 

“15.025236 878663 

1.17682 13274 

0.03 

-74076.294042 670340 

4.86967 92469 ii 

0.53 

“14.221947 270392 

1.15295 90640 

0.04 

“31252.163036 385488 

4.49488 00842:: 

0.54 

-13.476414 185030 

1.12957 43500 

0.05 

-16002.108158 021945 

420417 72015? 

0.55 

-12.783501 004806 

1.10664 98094 

0.06 

-9261.314498 742591 

3.96667 26324ii 

0.56 

-12.138610 944348 

1.08416 89917 

0.07 

-5832.907982 006837 

3.76588 51252 

0.57 

-11.537621 953863 

1.06.211 63040 

0.08 

-3908.204931 321315 

3.59197 73284ii 

0.58 

-10.976830 443589 

1.04047 69554 

0.09 

-2745.391603 181102 

3.43860 48010:i 

0.59 

-10.452902 507014 

1.01923 68998 

0.10 

-2001,861457 378344 

3.30143 40179,1 

0.60 

“9.962831 537143 

0.9983827868 

0.11 

-1504.446699 376300 

3.17737 680551 

0.61 

-9.503901 308252 

0.97790 19178 

0.12 

-1159.181638 710867 

3.06415 149311 

0.62 ; 

-9.073653 742760 

0.9577822022 

0.18 

-912.065065 864255 

2.96002 58216; 

0.63 1 

-8.669860 704748 

0.93801 21199 

0.14 

-730.555700 495088 

! 2.86365 33339!! 

0.64 ! 

-8.290499262825 

0.9185806850 

0.15 

-594.246562 760270 

2.77396 66784! 

0.65 

-7.933729 949539 

0.89947 74138 

0.16 

-489.897720 220613 

2.69010 54185" 

0.66 

-7.597877 614981 

0.88069 22938 

0.17 

-408.663423 497455 

2.61136 57689; 

0.67 : 

-7.281414 531423 

0.86221 57562 

0.18 

-344.480563 211014 

2.53716 47226 J 

0.68 : 

-6.982945 455515 

0.84403 86497 

0.19 

-293.098698 671560 

2.46701 88902 

0.69 i 

-6.701194 396483 

0.82615 22166 

0.20 

-251.478036 114436 1 

2.40050 00601 1 

0.70 ! 

-6.434992 874190 

0.80864 80703 

0.21 

-217.405489 609334 1 

2.83727 06069' 

0.71 1 

-6.183269 480910 

0.7912181744 

0.22 

-189.243825 085568 

2.27702 17175ii 

0.72 1 

-5.945040 586161 

0.77415 48239 

0.23 

-165.764160 402980 

2.21949 063811! 

0.73 : 

-5.719402 045672 

0.75735 06263 

0.24 

-146.031911 556704 

2.16444 77700: 

0.74 I 

-5.505521 794014 

0.74079 84862 

0.25 

-129.327739 937537 

2.11169 16879; 

0.75 ' 

-5.302633 216338 

0.72449 15879 

0.26 

-115.091865 821125 

2.06104 46306! 

0.76 i 

-5.110029 208173 

0.70842 33825 

0.27 

-102.884256 636266 

2.01234 8923511 

0.77 i 

-4.927056 843972 

0.69258 75728 

0.28 

“92.355774 969739 

1.96546 40569 


0.78 ' 

-4.753112 585042 

0.67697 81014 

0.29 

-83.227005 582439 

1.92026 42694 

0.79 ^ 

-4.587637 966270 

0.66158 91382 

0.30 

-75.272536 588726 

1.87663 65515 

Ii 

0.80 

-4.430115 708422 

0.64641 50696 

0.31 

-68.309163 732719 

1.83447 89686 


0.81 

“4.280066 209368 

0.63145 04873 

0.32 

-62.186949 729449 

1.79369 92552 


0.82 

-4.187044 373152 

0.61669 01791 

0.33 

-56.782384 179113 

1,75421 86238 


0.83 

-4.000636 740740 

0.60212 91190 

0.34 

-61.993104 753609 

1.71594 57520 


0.84 

-3.870458 890509 

0.5877624590 

0.35 

-47.733789 913236 

1.67882 59174 

|! 

0.85 

“3.746153 080292 1 

0.57358 55201 

0.36 

-43.932938 583316 

1.64279 02533 


0.86 

-3.627386 105974 1 

0.55959 37852 

0.37 

-40.530326 997577 

1.60778 01076 :i 

0.87 1 

-3.513847 354538 1 

0.54578 28913 

0.38 

-37.474986 633506 

1.57374 14866 


0.88 

-3.405247 031886 i 

0.53214 86230 

0.39 

“34.723586 132350 

1.54062 45712 

! 

0.89 ! 

-3.301314 547988 : 

0.51868 69057 

1 0.40 

“32.239128 623578 

1.50838 32950 


0.90 : 

-3,201797 043795 

0.50539 37993 

0.41 

-29.989896 939141 

1.47697 49733 


0.91 : 

-3.106458 046076 ! 

0.49226 54926 

0.42 

-27.948594 886281 i 

1.44635 99786 


0.92 

--S.015076 237791 ' 

0.47929 82979 

0.43 

-26.091644 514832 ! 

1.41650 14528 


0.93 

-2.927444 332961 j 

0.46648 86454 

i 0.44 

-24.398608 208966 1 

1.38736 50531 


0.94 

-2.843368 046124 i 

0,45383 30784 

i 0.45 

-22.851711 202802 j 

1.35891 87268 

0.95 ' 

-2.762665 147556 i 

0.44182 82488 

! 0.46 

“21.435445 306082 ! 

1.33113 25100 


0.96 

-2.685164 596254 ! 

0.42897 09123 

: 0.47 

“20.136238 625402 i 

1,30397 83491 

0.97 

-2.610705 743589 ! 

0.41675 79246 

: 0.48 

-18.942179 168840 , 

1.27742 99401 

0.98 

-2,639137 601190 ! 

0.40468 62368 

i 0.49 

“17.842782 642228 j 

1.25146 25849 

0.99 

-2.470318 167288 ' 

0.39275 28923 

; 0.50 

i 

-16.828796 644234 

1.22605 30623 

1.00 

-2.404113 806319 

0.38095 50224 
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TABLE 18 

The Tetragamma Function 

Description: W"{x) to 12 decimal places with central differences 
from X = 1.00 to a: — 4.00 by increments of .01. 
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MATHEMATICAL TABLES 


cc 


—52 

— 54 

—56 

1.00 

— 2.404113 806319 

2489 231735 

7 266849 

40507 

1.01 

— 2.340398 677085 

2370 657387 

6 779836 

37008 

1.02 

— 2.279054 206238 . 

2258 862875 

6 329831 

33896 

1.03 

— 2.219968 696266 

2153 398194 

5 913722 

31041 

1.04 

— 2.163036 385488 

2053 847235 

5 528654 

28443 

1.05 

— 2.108158 021945 

1959 8.24930 

5 172029 

26119 

1.06 

— 2.055239 483332 

1870 974654 

4 841523 

23974 

1.07 

— 2.004191 919373 

1786 965901 

4 534991 

22031 

1.08 

— 1.954931 321315 

1707 492139 

4 250490 

20268 

1.09 

— 1.907378 215396 

1632 268867 

3 986267 

18655 

1.10 

— 1.861457 378344 

1561 031852 

3 740679 

17181 

1.11 

— 1.817097 573144 

1493 535516 

3 512282 

15846 

1.12 

— 1.774231 303460 

1429 551462 

3 299731 

14609 

1.13 

— 1-732794 586238 

1368 867139 

3 101789 

13496 

1.14 

— 1.692726 734155 

1311 284605 

2 917343 

12463 

1.15 

— 1.653970 167677 

1256 619414 

2 745360 

11521 

1.16 

— 1,616470 220613 

1204 699583 

2 584898 

10666 

1.17 

— 1.580174 973132 

1155 364650 

2 435102 

9865 

1.18 

— 1.545035 090301 

1108 464819 

2 295171 

9143 

1.19 

— 1.511003 672289 

1063 860159 

2 164383 

8480 

1.20 

— 1.478036 114436 

1021 419882 

2 042075 

7855 

1.21 

— 1.446089 976465 

981 021680 

1 927622 

7297 

1.22 

— 1.415124 860174 

942 551100 

1 820466 

6782 

1.23 

— 1.385102 294983 

905 900986 

1 720092 

6292 

1.24 

— 1,355985 630778 

870 970964 i 

1 626010 

5857 

1.25 

— 1.327739 937537 

837 666952 

1 537785 

5444 

1.26 

— 1,300331 911248 

805 900725 | 

1 455004 

5084 

1.27 

— 1.273729 785684 

775 589502 i 

1 377307 

4702 

1.28 

— 1.247903 249622 

746 655586 1 

1 304312 

4431 

1.29 

— 1.222823 369146 

719 025982 i 

1 235748 

4079 

1.30 

— 1.198462 514652 

692 632126 | 

1 171263 

3849 

1.31 

— 1.174794 292284 

667 409533 i 

1 110627 

3564 

1.32 

— 1.151793 479449 

643 297567 1 

1 053555 

3351 

1.33 

— 1.129435 964181 

620 239156 | 

999834 

3109 

1.34 

— 1.107698 688069 

598 180579 i 

949222 

2929 

1.35 

— 1.086559 592536 

577 071224 

901539 

2724 

1.36 

— 1.065997 568227 

556 863408 

856580 

2554 

1.37 

— 1.045992 407326 

537 .512172 

814175 

2397 

1.38 

— 1.026524 758597 

518 975111 

774167 

2240 

1.39 

— 1.007576 084979 

501 212217 

736399 

2094 

1.40 

— 0.989128 623578 

484 185722 

1 

700725 

1979 

1.41 

— 0.971165 347899 

467 859952 

667030 

1843 

1.42 

— 0.953669 932172 

452 201212 

635178 

1735 

1.43 

— 0.936626 717657 

437 177650 

605061 

1630 

1.44 

— 0.920020 680792 

422 759149 

576574 

1525 

1.45 

— 0.903837 403076 

408 917222 

549612 

1449 

1.46 

— 0.888063 042582 

395 624907 

624099 

1336 

1.47 

— 0.872684 306995 

382 856691 

499922 

1285 

1.48 

— 0.857688 428099 

370 588397 

477030 

1195 

1.49 

— 0.848063 337600 

358 797183 

455333 

1115 

1.50 

— 0.828796 644234 

347 461202 

434751 

1078 
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X 

(x) 

—52 

—54 

i 

—66 

1.50 

— 0.828796 644234 

347 461202 

434751 

1078 

1.51 

— 0.814877 612070 

336 560022 

415247 

986 

1 . 5)2 

— 0.801296 139928 

326 074089 

396729 

j 950 

1.53 

— 0.788038 741875 

315 984885 

379161 

886 

1.54 

— 0.775098 328707 

306 274842 

362479 

835 

1.55 

— 0.762464 190881 

296 927278 

346632 

799 

1,56 

— 0.760126 979333 

‘ 287 926346 

331584 

736 

1.57 

— 0.738077 694681 

279 256998 

317272 

715 

1.58 

— 0.726307 666927 

270 904922 

303675 

661 

1.59 

— 0.714808 544145 

262 856521 

290739 

626 

1.60 

— 0.703572 277884 

255 098859 

278429 

607 

1.61 

— 0.692591 110482 

247 619626 

266726 

548 

1.62 

— 0.681867 562706 

240 407119 

255571 

543 

1.63 

— 0.671364 422049 

233 450183 

244959 

500 

1.64 

— 0.661104 731576 

226 738206 

1 234847 

478 

1.65 

— 0.651071 779307 

220 261076 

! 225213 

452 

1.66 

— 0.641259 088116 

214 009159 

j 216031 

426 

1.67 

— 0.631660 406082 

207 973273 

207275 

407 

1.68 

— 0.622269 697322 

202 144662 

198926 

339 

1.69 

— 0.613081 133224 

196 514977 

190966 

353 

1.70 

— 0.604089 084103 

191 076258 

183359 

361 

1,71 

— 0.595288 111240 

185 820898 

176113 

315 

1.72 

— 0.586672 959275 

180 741651 

169182 

320 

1.73 

— 0.578238 548961 

175 831586 

162571 

290 

1.74 

— 0.569979 970233 

171 084092 i 

156250 

292 

1.75 

- 0.561892 475597 

166 492848 ; 

150221 

1 244 

1.76 

— 0.553971 473809 

162 051825 I 

144436 

282 

1.77 

— 0.546212 523846 

157 755238 

138933 

223 

1.78 

— 0.538611 329121 

153 597584 

133653 

231 

1.79 

— 0.531163 731980 

149 573583 

128604 

225 

1.80 

— 0.523865 708422 

145 €78186 

123780 

202 

1.81 

— 0.616713 363050 

141 906569 

119158 

197 

1.82 

— 0.509702 924247 

138 254110 

114733 

195 1 

1.83 

— 0.502830 789554 

134 716384 ! 

110503 

167 

1.84 

— 0.496093 271245 

131 289161 ! 

106440 

183 ! 

1.85 

— 0.489487 092097 

127 968378 

102560 

155 , 

1.86 

— 0.483008 881327 

124 750155 i 

98835 

157 

1.87 

— 0.476656 420712 

121 630767 I 

95267 

145 

1.88 

— 0.470423 590864 

118 606646 i 

91844 

147 

1.89 

— 0.464310 367662 

115 674369 | 

88568 

128 

1.90 

— 0.458312 818829 

112 830660 j 

85420 

131 

1.91 

— 0.462428 100656 

110 072371 

82403 

118 

1.92 

— 0.446653 454854 

107 396485 i 

79504 

127 

1.93 

— 0.440986 205537 

104 800103 i 

76732 

97 

1.94 

— 0.435423 766323 

102 280453 

74057 

1:20 

1.95 

— 0.429963 587562 

99 834860 

71502 

89 

1.96 

— 0.424603 253661 

97 460769 

69036 

109 

1.97 

— 0.419340 380529 

95 155714 

66679 

84 

1.98 

— 0.414172 663111 

92 917338 

64406 

92 

1.99 

- 0.409097 863031 

90 743368 

62225 

81 

2.00 

— 0.404113 806319 

88 631623 ! 

60125 

94 
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CO 


—69 

—S* 

2.00 

— 0.404113 806319 

88 631623 

.60125 

2.01 

— 0.399218 381230 

86 580003 

58119 

2.02 

— 0.394409 536144 

84 686502 

56171 

2.03 

— 0.389685 277560 

82 649171 

54310 

2.04 

— 0.385043 668146 

80 766149 

52521 

2.05 

— 0.380482 824882 

78 935649 

50789 

2.06 

— 0.376000 917267 

77 155939 

49132 

2.07 

— 0.371696 165591 

75 425359 

47535 

2.08 

— 0.367266 839275 

73 742316 

45996 

2.09 

— 0.363011 255274 

72 105268 

44515 

2.10 

— 0.368827 776641 

70 512734 

43089 

2.11 

— 0.354714 810542 

68 963290 

41713 

2.12 

— 0.350670 807833 

67 455558 

40392 

2.13 

— 0.346694 260683 

65 988219 

39114 

2.14 

— 0.342783 701751 

64 559994 

37887 

2.15 

— 0.338937 702813 

63 169655 

36702 

2.16 

— 0.335154 873530 

61 816019 

35557 

2.17 

— 0.331433 860266 

60 497940 

34460 

2.18 

— 0.327773 344942 

59 214320 

33394 

2.19 

— 0.324172 043938 

57 964095 

32370 

2.20 

— 0.320628 707029 

56 746238 

31384 

2.21 

— 0.317142 116357 

55 559766 

30428 

2.22 

— 0.313711 085453 

54 403722 

29505 

2.23 

— 0.310334 458270 

53 277188 

28621 

2.24 

— 0.807011 108271 

52 179265 

27761 

2.25 

1 — 0.30373 9 937587 

51 109108 

26933 

2,26 

— 0.300519 875911 

50 065884 

26130 

2.27 

— 0.297349 880168 

49 048790 

25366 

2.28 

— 0.294228 933216 

48 057062 

24606 

2.29 

— 0.291156 043325 

47 089939 

23900 

2.30 

— 0.288130 243373 

46 146717 

23192 

2.31 

— 0.285150 590138 

45 226687 

22525 

2.32 

— 0.282216 163591 

44 329181 

21869 

2.33 

— 0.279326 066224 

43 453544 

21245 

2.34 

— 0.276479 422401 

42 599153 

20631 

2.35 

— 0.273675 377731 

41 765392 

20047 

2.36 

— 0.270913 098453 

40 951677 

19476 

2.37 

— 0.268191 770852 

40 157439 

18923 

2.38 

— 0.265510 600690 

39 382124 

18393 

2.39 

— 0.262868 812652 

38 625203 

17879 

2.40 

— 0.260265 649817 

37 886161 

17375 

2.41 

— 0.257700 373143 

37 164494 

16896 

2.42 

— 0.255172 260963 

36 459723 

16428 

2.43 

— 0.252680 608507 

35 771381 

15975 

2.44 

— 0.250224 727431 

35 099014 

15538 

2.45 

— 0.247803 945370 

34 442185 

15110 

2.46 

— 0.245417 605493 

33 800466 

14706 

2.47 

— 0.243065 066083 

33 173454 

14300 

2.48 

— 0.240745 700126 

32 560741 

13919 

2.49 

— 0.288458 894911 

31 961946 

13548 

2.50 

— 0.236204 051641 

31 376700 

13177 
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X 


—62 

— 

2.50 

— 0.236204 051641 

31 376700 

13177 

2.51 

— 0.233980 586072 

30 804630 

12834 

2.52 

— 0.231787 923133 

80 245396 

12489 

2,53 

— 0.229625 506588 

29 698648 

12161 

2.54 

— 0.227492 788691 

29 164063 

11841 

2.55 

— 0.225389 234858 

28 641319 

11528 

2.56 

— 0.223314 322343 

28 130103 

11232 

2.57 

— 0.221267 539932 

27 630120 

10935 

2.58 

— 0.219248 387641 

27 141072 

10656 

2.59 

— 0.217256 376422 

26 662680 

10381 

2.60 

— 0.215291 027884 

26 194670 

10110 

2.61 

— 0.213361 874016 

25 736769 

9859 

2.62 

— 0.211438 456916 

25 288728 

9601 

2.63 

— 0.209550 328545 

24 850288 

9361 

2.64 

— 0.207687 050462 

24421209 

9124 

2.65 

— 0.205848 193588 

24 001254 

8894 

2.66 

“ 0.204033 337967 

23 590193 

8672 

2.67 

— 0.202242 072539 

23 187804 

8454 

2.68 

— 0.200473 994914 

22 793869 

8243 

2.69 

— 0.198728 711158 

22 408177 

8043 

2.70 

— 0.197005 835579 

22 030528 

7837 

2.71 

— 0.195304 990528 

21 660717 

7652 

2.72 

— 0.193625 806194 

21 298559 

7459 

2.73 

— 0.191967 920420 

20 943860 

7280 

2.74 

— 0.190330 978505 

20 596441 

7100 

2.75 

- 0.188714 633031 

20 256123 

6937 

2.76 

— 0.187118 543681 

19 922742 

6755 

2.77 

— 0.185542 377073 

19 596115 

6606 

2.78 

— 0.183985 806580 

19 276095 

6443 

2.79 

— 0.182448 512182 

18 962517 

6287 

2.80 

- 0.180930 180301 

18 655226 

6141 

2.81 

— 0.179430 503647 

18 354077 

5995 

2.82 

— 0.177949 181070 

18 058922 

5851 

2.83 

— 0.176485 917414 

17 769619 

5719 

2.84 

— 0.175040 423378 

17 486034 

5578 

2.85 

— 0.173612 415375 

17 208027 

5453 

2.86 

— 0.172201 615399 

16 935473 

5325 

2.87 

— 0.170807 750897 

16 668245 

5202 

2.88 

— 0.169430 554639 

16 406218 

5080 

2.89 

— 0.168069 764599 

16 149270 

4967 

2.90 

— 0.166725 123830 

15 897290 

4851 

2.91 

— 0.165396 380350 

15 650160 

4741 

2.92 

- 0.164083 287030 

15 407770 

4630 

2.93 

— 0.162785 601480 

15 170010 

4532 

2.94 

— 0.161503 085941 

14 936782 

442.2 

2.95 

— 0.160235 507183 

14 707976 

4329 

2.96 

— 0.158982 636401 

14 483498 

4226 

2.97 

— 0.157744 249117 

14 263246 

4137 

2.98 

— 0.156520 125079 

14 047130 

4042 

2.99 

— 0.155310 048171 

13 835056 

3952 

3.00 

— 0.154113 806319 

13 626935 

3863 

1 




MATHEMATICAL TABLES 


oc , 

^"(x) 

—52 

—54 

8.00 

— 0.154113 806319 

13 626936 

3863 

8.01 

- 0.152931 191402 

13 422676 

3785 

8.02 

- 0.151761 999162 

13 222203 

3694 

3.03 

- 0.150606 029124 

13 025423 

3615 

8.04 

— 0.149463 084509 

12 832258 

3541 

8.05 

— 0.148332 972152 

12 642634 

3457 

8.06 

— 0.147215 502429 

12 456468 

3385 

8.07 

— 0.146110 489174 

12 273687 

3314 

8.08 

— 0.145017 749607 

12 094221 

3241 

8.09 

- 0.143937 104260 

11 917995 

3172 

8.10 

— 0.142868 376908 

11 744946 

3105 

3.11 

- 0.141811 394496 

11 574991 

3037 

3.12 

- 0.140765 987075 

11 408078 

2976 

3.13 

— 0.139731 987732 

11 244140 

2909 

3.14 

— 0.138709 232628 

11 083111 

2850 

3.15 

- 0.137697 560436 

10 924932 

2790 

3.16 

- 0.136696 813275 

10 769544 

2729 

3.17 

— 0.135706 835659 

10 616885 

2675 

3.18 

— 0.134727 474927 

10 466902 

2618 

3.19 

- 0.138758 581097 

10 319536 

2563 

3.20 

- 0.132800 006803 

10 174734 

2513 

3.21 

- 0.131851 607243 

10 032445 

2459 

3.22 

- 0.130913 240128 

9 892615 

2407 

3.28 

- 0.129984 765627 

9 755192 

2361 

3.24 

- 0.129066 046318 

9 620130 

2312 

3.25 

— 0.128156 947139 

9 487381 

2265 

3.26 

- 0-127257 335341 

9 356896 

2216 

3.27 

- 0.126367 080440 

9 228627 

2180 

3.28 

— 0.125486 054165 

9 102538 

2122 

3.29 

— 0.124614 130429 

8 978572 

2095 

3.30 

- 0.123751 185265 

8 S 56700 

2041 

3.31 

— 0.122897 096801 

8 736869 

2007 

3.32 

— 0.122051 745205 

8 619046 

1962 

3.38 

— 0.121215 012657 

8 503186 

1929 

3.34 

— 0.120386 783293 

8 389254 

1885 

3.35 

- 0.119566 943184 

8 277208 

1853 

3.36 

- 0.118755 380283 

8 167014 

1815 

3.37 

— 0.117951 984397 

8 058636 

1777 

3.38 

— 0.117156 647146 

7 952034 

1745 

3.39 

— 0.116369 261929 

7 847178 

1713 

3.40 

- 0.115589 723891 

7 744035 

1674 

3.41 

— 0.114817 929888 

7 642566 

1646 

3.42 

- 0.114053 778450 

7 542742 

1613 

3.48 

— 0.113297 169754 

7 444532 

1582 

3.44 

- 0.112548 005591 

7 347905 1 

1553 

3.45 

— 0.111806 189333 

7 252830 I 

1519 

3.46 

— 0.111071 625904 

7 159275 

1498 

3.47 

- 0.110344 221750 

7 067217 

1461 

3.48 

— 0.109623 884813 

6 976620 

1438 

3.49 

- 0.108910 524496 

6 887462 

1414 

3.50 

— 0.108204 051641 

6 799717 

1379 
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X 


—52 

— S4 

3.50 

—0.108204 051641 

6 799717 

1379 

3.51 

—0.107504 378503 

6 713351 

1361 

3.52 

—0.106811 418715 

6 628345 

1331 

3.53 

—0.106125 087273 

6 544671 

1308 

3.54 

—0.105445 300502 

6 462305 

1284 

3.55 

—0.104771 976085 

6 381223 

1257 

3.56 

—0.104105 032792 

6 301398 

1239 

3.57 

—0.103444 390947 

6 222812 

1211 

3.58 

-0.102789 971913 

6 145437 

1193 

3.59 

—0.102141 698316 

6 069254 

1170 

3.60 

—0.101499 493974 

5 994242 

1145 

3.61 

—0.100863 283874 

5 920375 

1131 

3.62 

—0.100232 994148 

5 847638 

1104 

3.63 

—0,099608 552061 

5 776006 

1087 

3.64 

—0.098989 885980 

5 706461 

1067 

3.65 

—0.098376 925359 

5 635983 

1048 

3.66 

-0.097769 600722 

5 567553 

1030 

3.67 

—0.097167 843638 

5 500152 

1010 

3.68 

—0.096571 586706 

5 433762 

992 

3.69 

—0.095980 763535 

5 368363 

978 

3.70 

—0.095395 308728 

5 303942 

953 

3.71 

—0.094815 157863 

5 240475 

944 

3.72 

—0.094240 247472 

5 177952 

922 

3.73 

—0.093670 515034 

5 116351 

909 

3.74 

—0.093105 898946 

5 055659 

890 

3.75 

-0.092546 338516 

4 995856 

883 

3.76 

—0.091991 773943 

4 936937 

852 

3.77 

—0.091442 146306 

4 878869 

851 

3.78 

—0.090897 397539 

4 821653 

832 

3.79 

—0.090357 470426 

4 765269 

815 

3.80 

—0.089822 308581 

4 709699 

805 

3.81 

—0.089291 856436 

4 654934 

789 

3.82 

—0.088766 059225 

4 600958 

774 

3.83 

—0.088244 862973 

4 547757 j 

766 

3.84 

—0.087728 214477 

4 495320 

746 

3.85 

—0.087216 061301 

4 443630 

739 

3.86 

—0.086708 351755 

4 392678 

724 

3.87 

—0.086205 034887 

4 342450 i 

712 

3.88 

—0.085706 060469 

2 292934 | 

698 

3.89 

—0.085211 378985 

4 244116 1 

690 

3.90 

—0.084720 941616 

4 195988 i 

676 

3.91 

—0.084234 700237 

4 148537 ! 

666 

3.92 

—0.083752 607394 

4 101751 

! 651 

3.93 

—0.083274 616302 

4 055616 

! 647 

3.94 

—0.082800 680827 

4 010129 

i 629 

3.95 

—0.082330 755480 

3 965271 

625 

3.96 

—0.081864 795405 

3 921038 

609 

3.97 

—0.081402 756367 

3 877413 

604 

3.98 

—0.080944 594743 

3 834393 

1 591 

3.99 

—0.080490 267512 

3 791964 

1 579 

4.00 

—0.080039 732245 

3 750114 

1 566 
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TABLE 19 

The Tetragamma Function 

Description', ^"(x) to 10 decimal places ■with, central differences 
from X — 4.00 to a; = 20.00 at intervals of .02. 
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MATHEMATICAL TABLES 


SC 

^"(x) 

-32 

-34 

4.00 

-.08003 97322 

150010 

91 

4.02 

-07914 98708 

146731 

89 

4.04 

-07827 46824 

143540 

86 

4.06 

-.07741 38480 

140435 

83 

4.08 

-.07656 70571 

137413 

80 

4.10 

-.07573 40075 

134471 

78 

4.12 

-.07491 44049 

131608 

75 

4.14 

-07410 79632 

128819 

73 

4.16 

- .07331 44034 

126104 

71 

4.18 

-.07253 34540 

123460 

69 

4.20 

-.07176 48505 

120884 

67 

4.22 

-.07100 83356 

118375 

64 

4.24 

-.07026 36581 

115930 

63 

4.26 

-.06953 05736 

113548 

61 

4.28 

-.06880 88440 

111227 

60 

4.30 ! 

-.06809 82370 

108964 

57 

4.32 i 

-.06739 85264 

106758 

55 

4.34 i 

-.06670 94916 

104607 

54 

4.36 : 

-.06603 09175 

102510 

52 

4.38 : 

-.06536 25944 

100465 

50 

4.40 

-.06470 43178 

98471 

49 

4.42 i 

-.06405 58884 

96526 

48 

4.44 : 

-.06341 71114 

94628 

46 

4.46 ' 

-.06278 77973 

92776 

45 

4.48 i 

-.06216 77608 

90970 

44 

4.50 ; 

-.06155 68213 ! 

89207 

42 

4.52 1 

-.06095 48024 

87486 

41 

4.54 1 

-.06036 15321 

85806 

40 

4.56 ; 

-.05977 68425 

84166 

39 

4.58 ^ 

-.05920 05694 

82565 

38 

4.60 ; 

-.05863 25530 

81002 

37 

4.62 : 

-.05807 26367 

79476 

35 

4.64 ' 

-.05752 06681 

77985 

35 

4.66 i 

-.05697 64979 

76529 

34 

4.68 

-.05643 99807 

1 75106 

33 

4.70 1 

-.05591 09741 

! 73717 

32 

4.72 ! 

-.05538 93392 

i 72359 

31 

4.74 

-.05487 49402 

j 71032 

30 

4.76 i 

-.05436 76444 

! 69735 

29 

4.78 : 

-.05386 73222 

1 68468 

28 

4.80 

-.05337 38467 

67229 

28 

4.82 

-.05288 70942 

66018 

27 

4.84 

1 -.05240 69435 

i 64834 

26 

4.86 

i -.05193 32762 

i 63677 

26 

4.88 

1 -.05146 59767 

; 62545 

25 

4.90 

1 -.05100 49316 

' 61438 

24 

4.92 

-.05055 00302 

1 60355 

24 

4.94 

-.05010 11644 

i 59296 

23 

4.96 

-.04965 82281 

! 58260 

22 

4.98 

-.04922 11179 

; 57246 

22 

5.00 

-.04878 97322 

56255 

21 


X 

{x) 

^62 


5.00 

-.04878 97322 

56255 

21 

5.02 

—.04836 39721 

55284 

20 

5.04 

-.04794 37403 

54334 

20 

5.06 

-.04752 89420 

53405 

19 

5.08 

-.04711 94841 

52495 

19 

5.10 

-.04671 52759 

51605 

18 

5.12 

—.04631 62281 

50733 

18 

5.14 

-.04592 22536 

49880 

17 

5.16 

-.04553 32671 

49044 

17 

5.18 

—.04514 91851 

48226 

17 

5.20 

-.04476 99256 

47424 

16 

5.22 

— 04439 54086 

46640 

16 

5.24 

—.04402 55555 

45871 

15 

5.26 

-.04366 02895 

45118 

15 

5.28 

-.04329 95354 

44380 

15 

5.30 

—.04294 32192 

43658 

14 

5.32 

—.04259 12689 

42950 

14 

5.34 

—.04224 36135 

42256 

14 

5.36 

-.04190 01838 

41576 

13 

5.38 

04156 09115 

40910 

IS 

5.40 

-.04122 57303 

1 

40257 

13 

5.42 

-.04089 45747 I 

89616 

12 

5.44 

-.04056 73808 i 

38989 

12 

5.46 

-.04024 40857 | 

38374 

12 

5.48 

-.03992 46281 I 

37771 

12 

5.50 

—.03960 89475 i 

37180 

11 

5.52 

-.03929 69849 I 

36600 

11 

5.54 

—.03898 86822 | 

36031 

11 

5.56 

-.03868 39826 

35473 

10 

5.58 

-.03838 28303 

34926 

10 

5.60 

1 -.03808 51707 | 

34390 

10 

5.62 

' -.03779 09500 1 

33864 

10 

5.64 ; 

: -.03750 01158 

33347 

9 

5.66 

-.0372126163 

32841 

9 

5.68 

-.03692 84008 

32344 

9 

5.70 

-.03664 74198 

31857 

9 

5.72 

-.03636 96245 

31378 

9 

5.74 

i —03609 49669 

30909 

9 

5.76 

1 -.03582 34002 

30448 

8 

5.78 

j -.03655 48783 

29996 

8 

5.80 

-.03528 93560 

29552 

8 

5.82 

-.03502 67888 

29116 

8 

5.84 

-.03476 71332 

28689 i 

8 

5.86 

-.03451 03464 

28268 i 

7 

5.88 

-.08425 63864 

27856 

7 

5.90 

-.03400 52121 

27451 

7 

5.92 

-.03375 67828 , 

27053 1 

7 

5.94 

-.03351 10588 1 

26663 i 

7 

5.96 

-.03326 80012 | 

26279 1 

7 

5.98 

-.03302 75716 

25903 

6 

6.00 

-.03278 97322 

25533 

6 
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1 ^ 


-52 

-54 

X 

(x) 

: _ S 2 


6.00 

-.03278 97322 

26533 

6 

7,00 

-.02353 04730 

1 13187 

2 

6.02 

-.03255 44462 

25170 

6 

7.02 

—.02338 71657 

! 13028 

2 

6.04 

-.03232 16772 

24813 

6 

7.04 

-.02324 51612 

! 12870 

2 

6.06 

-.03209 13896 

24463 

6 

7.06 

-.02310 44437 

I 12716 

2 

6.08 

-.03186 35481 

24118 

6 

7.08 

-.02296 49979 

1 12563 

2 

6.10 

-.03163 81185 

23780 

6 

7.10 

-.02282 68083 

i 12413 

2 

6.12 

-.03141 60669 

23448 

6 

7.12 

-.02268 98601 

i 12265 

2 

6.14 

-.03119 43600 

23120 

6 

7.14 

-.02266 41384 

; 12119 

2 

6.16 

-.03097 59652 

22800 

6 

7.16 

-.02241 96286 

i 11976 

2 

6.18 

-.03075 98503 

22484 

5 

7.18 

-.02228 63164 

' 11834 

2 

6.20 

-.03054 69839 

22174 

5 

7.20 

-.02215 41877 

H 6&5 

2 

6.22 

-.03033 43348 

21870 

5 

7.22 

-.02202 32284 

11558 

2 

6.24 

-.03012 48726 

21570 

5 

7.24 

-.02189 34249 

11422 

2 

6.26 

-.02991 75675 

21275 

5 

7.26 

-.02176 47636 

112 S 9 

2 

6.28 

-.02971 23898 

20986 

5 

7.28 

-.02163 72311 

11157 

2 

6.30 

—.02950 93107 

20701 

5 

7.30 

-.02151 08144 

11028 

2 

6.32 

-.02930 83017 

20421 

5 

7.32 

-02138 55005 

10900 

2 

6.34 

-.02910 93349 

20146 

5 

7.34 

-.02126 12766 

10774 

2 

6.36 

-.02891 23827 

19876 

4 

7.36 

-.02113 81301 

10650 

2 

6.38 

-.02871 74181 

19610 

4 

7.38 

-02101 60486 

10528 

2 

6.40 

-.02852 44144 

19348 

4 

7.40 

-.02089 50200 

10407 

2 

6.42 

-.02833 83456 

19091 

4 

7.42 

-.02077 50320 

10289 

2 

6.44 

-.02814 41859 

18838 

4 

7.44 

-.02065 60729 

10171 

2 

6.46 

-.02796 69101 

18590 

4 : 

7.46 

-.02053 81309 

10056 

2 

6.48 

-.02777 14932 

18345 

4 1 

1 7.48 

-.02042 11946 

9942 ; 

2 

6.50 

-.02758 79107 

18104 

4 1 

7.50 

-.02030 52525 

9830 

2 

6.52 

-.02740 61387 

17867 

4 ! 

7.52 

-.02019 02934 

9719 

2 

6.54 

-02722 61533 

17634 

4 ; 

7.54 

-.02007 63063 , 

9610 

2 

6.56 

-.02704 79315 

17405 

4 : 

7.56 

-01996 32802 ' 

9503 

2 

6.58 

-.02687 14501 

17180 

4 ' 

7.58 

-.01985 12044 

9397 

1 

6.60 

-.02669 66867 

16958 

3 ; 

7.60 

-.01974 00682 

9292 

1 

6.62 

-.02652 36191 

16740 

3 ■ 

7.62 

-.01962 98612 ^ 

9189 

1 

6.64 

-.02635 22255 

16525 

3 

7.64 

-.01952 05732 1 

9087 

1 

6.66 

-.02618 24844 

16314 


7.66 

-.01941 21939 ! 

8987 

1 

6.68 

-.02601 43747 

16106 

3 ;! 

7.68 

-.01930 47133 ’ 

8888 

1 

6.70 

-.02584 78756 

15901 

3 1 

7.70 

-.01919 81214 i 

8790 

1 

6.72 

- 0.2568 29665 

15700 

3 ■■ 

7.72 

-.01909 24086 ^ 

' 8694 

1 

6.74 

-.02551 96274 

15501 

3 ;i 

7.74 

-.01898 75653 

8599 

1 

6.76 

-.02535 78384 

16306 

3 i' 

7.76 

-.01888 35819 

8506 

1 

6.78 

-.02519 75801 

15114 

3 ii 

7.78 

-.01878 04490 

8413 

1 

6.80 

-.02508 88332 

14925 

3 ' 

7.80 

-.01867 81574 

8322 

1 

6.82 

-.02488 15788 

14739 

3 I 

7.82 

-.01857 66981 

8232 

1 

6.84 

-.02472 57982 

14556 

3 

7.84 

-.01847 60620 

8143 

1 

6.86 

-.02457 14733 j 

14375 

3 ;; 

7.86 

-.01837 62402 

8056 

1 

6.88 

-.02441 85858 ! 

14198 

3 ; 

7.88 

-.01827 72240 

7970 

1 

6.90 

-.02426 71181 

14023 

3 i 

7.90 

-.01817 90048 

7885 

1 

6.92 

-.02411 70526 

13850 

3 i 

1 7.92 

-.01808 15741 

, 7800 

1 

6.94 

-.02396 83723 

13681 

2 I ! 

; 7.94 

-.01798 49234 

7718 

1 

6.96 

-.02382 10599 

13514 

2 

' 7.96 

-01788 90444 

7636 

1 

6.98 

-.02367 50990 

13349 

2 

^ 7.98 

-.01779 39291 

, 7555 

1 

7.00 

-.02353 04730 

13187 

2 

' 8.00 

-01769 95692 

j 7475 

1 
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X 


-52 

X 


.-52 

8.00 

-.01769 95692 

7475 

9.00 

-.01379 33192 

4546 

8.02 

-.01760 59568 

7397 

9.02 

—.01372 88578 

4503 

8.04 

-.01751 30841 

7319 

9.04 

—.01366 48468 

4461 

8.06 

-.01742 09434 

7242 

9.06 

-.01360 12810 

4420 

8.08 

-.01732 95268 

7167 

9.08 

-.01353 81590 

4379 

8.10 

—.01723 88269 

7092 

9.10 

-.01347 54741 

4339 

8.12 

-.01714 88363 

7019 

9.12 

—.01341 32230 

4299 

8.14 

-.01706 95475 

6946 

9.14 

-.01335 14019 

4260 

8.16 

-.01697 09533 

6874 

9.16 

—. 0132,9 00067 

4221 

8.18 

-.01688 30465 

6803 

9.18 

—.01322 90835 

4182 

8.20 

-.01679 58200 

6733 

9.20 

-01316 84786 

4144 

8.22 

-.01670 92669 

6664 

9.22 

-.01310 83380 

4106 

8.24 

-.01662 33802 

6596 

9.24 

-.01304 86081 

4069 

8.26 

—.01653 81531 

6529 

9.26 

-.01298 92850 

4032 

8.28 

-.01645 35789 

6462 

9.28 

—.01293 03652 

8996 

8.30 

—.01636 96509 

6397 

&.30 

-.01287 18449 

3960 

8.32 

-.01628 63627 

6332 

9.32 

—.01281 37206 

8924 

8.34 

—.01620 37076 

6268 

9.34 

—.01275 59887 

3889 

8.36 

-.01612 16793 

6205 

9.36 

—.01269 86457 

3854 

8.38 

-.01604 02716 

6143 

9.38 

—.01264 16881 

3820 

8.40 

-01595 94781 

6081 

9.40 

-.01258 51125 

3786 

8.42 

-01587 92927 

6020 

9.42 

—.01252 89154 

8752 

8.44 

-.01579 97093 

5960 

9.44 

-.01247 30935 

3719 

8.46 

-.01572 07220 

5901 

9.46 

-.01241 76434 

8686 

8.48 

-.01564 23248 

6842 

1 9.48 

-.01236 25620 

3653 

8.50 

-.01556 45118 

5785 

9.50 

-.01230 78458 

3621 

8.52 

-.01548 72773 

5727 

9.52 

-.01225 34917 

3590 

8.54 

-.01541 06155 

5671 

9.54 

-.01219 94966 

3558 

8.56 

-.01533 45208 

5615 

1 9.56 

-01214 58572 

3526 

8.58 

-01525 89876 

5560 

i 9.58 

-.01209 25704 

3496 

8.60 

-.01518 40105 

5506 

9.60 

-01203 96332 

3465 

8.62 

-.01510 95839 

5452 

9.62 

-.01198 70426 

3435 

8.64 

-01503 57026 

5399 

9.64 

-.01193 47954 

3405 

8.66 

-.01496 23611 

5347 

9.66 

— 01188 28887 

3376 

8.68 

-.01488 95544 

5295 

9.68 

-.01183 13196 

3346 

8.70 

-01481 72771 

5244 

9.70 

-.01178 00852 

3318 

8.72 

-.01474 55242 

5193 

9.72 

—.01172 91824 

8289 

8.74 

-01467 42906 

5143 

9.74 

-.01167 86087 

3261 

8.76 

-01460 35714 

5094 

9.76 

-.01162 83610 

3233 

8.78 

-.01453 33615 

5045 

9.78 

-.01157 84366 

3205 

8.80 

-.01446 36562 

4997 

9.80 

-.01152 88327 

3178 

8.82 

-.01439 44505 

4949 

9.82 

-.01147 95466 

3151 

8.84 

-.01432 57398 

4902 

9.84 

-.01143 06756 

3124 

8.86 

-.01425 75194 

4856 

9.86 

-.01138 19170 

3098 

8.88 

-.01418 97845 

4810 

1 9.88 

—.01133 35681 

3071 

8.90 

-.01412 25306 

4765 

! 9.90 

-.01128 55264 

3045 

8.92 

—.01405 57582 

4720 

9.92 

-.01123 77892 

3020 

8.94 

-.01398 94477 

4675 

i 9.94 

— 01119 03540 

2994 

8.96 

-.01392 36098 

4632 

9.96 

-.01114 32182 

2969 

8.98 

-01385 82351 

4589 

9.98 

-.01109 63794 

2944 

9.00 

-.01379 33192 

4546 

10.00 

-.01104 98350 

2920 
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X 


-52 

X 


-52 




! 



10 . 00 ' 

—.01104 98350 

2920 

10 . 0'2 

—.01100 35825 

2895 

10.04 

-.01095 76196 

2871 

10.06 

—.01091 19438 

2847 

10.08 

— 01086 65528 

2824 

10.10 

—.01082 14442 

2801 

10.12 

-.01077 66156 

2777 

10.14 

—.01073 20647 

2754 

10.16 

-.01068 77893 

2732 

10.18 

—.01064 37871 

2709 

10.20 

—.01060 00558 

2687 

10.22 

—.01055 65933 

2665 

10.24 

-.01051 33973 

2644 

10.26 

—.01047 04656 

2622 

10.28 

—.01042 77962 

2601 

10.30 

—.01038 53868 

2580 

10.32 

-.01034 32354 

2559 

10.34 

— 01030 13399 

2538 

10.36 

—.01025 96982 

2518 

10.38 

—.01021 83083 

2498 

10.40 

—.01017 71682 

2477 

10.42 

-.01013 62758 

2458 

10.44 

-.01009 56291 

2438 

10.46 

—.01005 52263 

2419 

10.48 

—.01001 50653 

2399 

10.50 

—.00997 51442 

2380 

10.52 

—.00993 54612 

2361 

10.54 

— 00989 60143 

2343 

10.56 

—.00985 68017 

2324 i 

10.58 

—.00981 78215 

2306 

10.60 

—.00977 90719 

2288 i 

10.62 

-.00974 05511 

2270 ! 

10.64 

—.00970 22572 

2252 1 

10.66 

-.00966 41885 

2234 ' 

10.68 

—.00962 63433 

2217 ! 

10.70 

—.00958 87198 

2200 • 

10.72 

-.00955 13163 

2183 ' 

10.74 

—.00951 41310 

2166 I 

10.76 

-.00947 71622 

2149 ' 

10.78 

—.00944 04084 

2132 ’ 

10.80 

-.00940 38678 

2116 i 

10.82 

—.00936 75388 

2100 

10.84 

—.00933 14197 

2083 ! 

10.86 

-.00929 55089 

2067 ; 

10.88 

-.00925 98049 

2052 1 

10.00 

—.00922 43061 

2036 ! 

10.92 

— . 0-0918 90108 

2020 i 

10.94 

— 00915 39177 

2005 1 

10.96 

—.00911 90250 

1990 : 

10.98 

—.00908 43312 

1974 i 

11.00 

—.00904 98350 

1960 


11.00 

—.00904 98360 

1960 

11.02 

—.00901 56347 

1945 

11.04 

—.00898 14289 

1930 

11.06 

-.00894 76161 

1916 

11.08 

—.00891 37949 

1901 

11.10 

—.00888 02639 

1887 

11.12 

—.00884 69216 

1873 

11.14 

-.00881 37665 

1859 

11.16 

—.00878 07973 

1845 

11.18 

—.00874 80127 

1831 

11.20 

—.00871 54112 

1 1818 

11.22 

—.00868 29914 

! 1804 

11.24 

—.00865 07521 

1791 

11.26 

—.00861 86919 

1778 

11.28 

—.00868 68095 

1765 

11.30 

—.00855 61035 

1752 

11.32 

—.00852 35727 

i 1739 

11.34 

—.00849 22157 

i 1726 

11.36 

—.00846 10314 

1713 

11.38 

—.00843 00'184 

1701 

11.40 

—.00839 91755 

1688 

11.42 

-.00836 85014 

1 1676 

11.44 

—.00833 79949 

1664 

11.46 

—.00830 76548 

1652 

11.48 

—.00827 74799 

1640 

11.50 

—.00824 74691 

1628 

11.52 

-.00821 76210 

I 1616 

11.54 

—.00818 79345 

1605 

11.56 

—.00815 84086 

i 1593 

11.58 

—.00812 90418 

1582 

11.60 

-.00809 98333 

j 1570 

11.62 

-.00807 07819 

1 1559 

11.64 

—.00804 18863 

1 1548 

11.66 

— .00801 31456 

! 1537 

11.68 

—.00798 45585 i 

1526 

11.70 

—.00796 61241 

1515 

11.72 

-.00792 78411 

1504 

11.74 

—.00789 97087 

1494 

11.76 

—.00787 17256 

1483 

11.78 

—.00784 38908 

1473 

11.80 

—.00781 62033 

1462 

11.82 

-.00778 86621 ' 

1452 

11.84 

—.00776 12660 : 

1442 

11.86 

—.00773 40142 

1432 

11.88 

—.00770 69056 

1422 

11.90 

—.00767 99392 

1412 

11.92 

-.00765 31139 

1402 

11.94 

—.00762 64289 i 

1392 

11.96 

-.00759 98831 * 

1383 

11.98 

—.00757 34766 ' 

1373 

12.00 

-.00754 72064 i 

1364 
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X 

- y '( x ) 

-52 

X 

4 '" ( x ) 

-52 

12.00 

-.00764 72054 

1364 

13.00 

— 00638 97980 

978 

12.02 

-.00752 10715 

1354 

13.02 

-.00636 94319 

972 

12.04 

—.00749 50731 

1345 

13.04 

—.00634 91630 

965 

12.06 

—.00746 &2092 

1336 

13.06 

—.00632 89907 

959 

12.08 

—.00744 34788 

1326 

13.08 

-.00630 89148 

953 

12.10 

—.00741 78811 

1317 

13.10 

—.00628 89332 

947 

12.12 

—.00739 24151 

1308 

13.12 

— 00626 90469 

941 

12.14 

—.00736 70800 

1299 

13.14 

-00624 92547 

935 

12.16 

—.00734 18748 

1291 

13.16 

— 00622 95560 

929 

12.18 

-.00731 67986 

1282 

13.18 

-.00620 99503 

923 

12.20 

—.00729 18507 

1273 

13.20 

—.00619 04369 

918 

12.22 

—.00726 70300 

1264 

13.22 

-.00617 10153 

912 

12.24 

-.00724 23358 

1256 

13.24 

-.00615 16849 

906 

12.26 

— 00721 77671 

1247 

13.26 

—.00613 24452 

901 

12.28 

—.00719 33232 

1239 

13.28 

—.00611 32955 

895 

12.30 

—.00716 90032 

1231 

13.30 

—.00609 42353 

890 

12,32 

—.00714 48062 

1222 

13.82 

—.00607 52641 

884 

12.34 

—.00712 07315 

1214 

13.34 

—.00605 63813 

879 

12.36 

—.00709 67781 

1206 

13.36 

—.00603 75864 

873 

12.38 

-00707 29454 

1198 

13.38 

-.00601 88788 

868 

12.40 

—.00704 92324 

1190 

13.40 

-.00600 02579 

862 

12.42 

—.00702 56384 

1182 

13.42 

-.00598 17233 

857 

12.44 

— 00700 21627 

1174 

13.44 

-.00596 32744 

852 

12.46 

—.00697 88042 

1166 

13.46 

-.00594 49106 

847 

12.48 

—.00695 55625 

1158 

i 13.48 

-.00592 66315 

i 841 

12.50 

—.00693 24366 

1151 

i 13.50 

-.00590 84366 

i 836 

12.&2 

—.00690 94257 

1143 

1 13.52 

—.00589 03253 

! 831 

12.54 

—.00688 65292 

1136 

i 13.54 

-.00587 22970 

1 826 

12.56 

—.00686 87462 

1128 

i 13.56 

-.00585 43514 

i 821 

12.58 

—.00684 10761 

1121 

13.58 

—.00583 64879 

816 

12.60 

—.00681 85180 

1113 

; 13.60 

; 1 

-.00581 87060 

: 811 

12.62 

—.00679 60712 

1106 

i 13.62 1 

1 -00580 10051 

i 806 

12.64 

—.00677 37351 

1099 

; 13.64 i 

-.00578 33849 

801 

12.66 

—.00675 15088 

1092 

' 13.66 i 

—.00576 58448 

796 

12.68 

-.00672 93916 

1084 

i 13.68 ! 

-.00574 83843 

' 792 

12.70 

—.00670 73830 | 

1077 

: 13.70 i 

-.00573 10030 

i 787 

12.72 

—.00668 54820 

1070 

: 13.72 

-.00571 37004 

782 

12.74 

—.00666 36881 

1063 

i 13.74 i 

i -.00569 64760 

777 

12.76 

—.00664 20005 

1056 

' 13.76 

-.00567 93293 

i 773 

12.78 

—.00662 04185 

1050 

13.78 

-.00566 22599 

1 768 

12.80 

—.00659 89416 

1043 

' 13.80 1 

i —.00564 52673 

! 763 

12.82 

—.00657 75689 

1036 

13.82 

-.00562 83510 

759 

12.84 

—.00655 62998 

1029 

13.84 

■ —.00561 15106 

754 

12,86 

—.00653 51336 

1023 

13.86 

—.00559 47456 

750 

12.88 

-.00651 40698 

1016 

13.88 

: -.00557 80556 

745 

12.90 

— 00649 31075 

1010 

13.90 

1 -.00556 14402 

741 

12.92 

—.00647 22462 

1003 

13.92 

1 -.00554 48989 

737 

12.94 

—.00645 14853 

997 

13.94 

1 -.00552 84312 

' 732 

12.96 

—.00648 08240 

990 

13.96 

i -.00551 20367 

728 

12.98 

-.00641 02618 

984 

1 13.98 

i -.00549 57150 

724 

13.00 

-.00638 97980 

978 

! 14.00 

i -.00547 94657 

i 719 
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X 


-82 

X : 



14.00 

-.00547 

94657 

719 

15.00 ! 

-.00475 

06027 

541 

14.02 

-.00546 

82883 

715 

15.02 

-.00473 

75401 

538 

14.04 

—.00544 

71824 

711 

16.04 

-.00472 

45313 

535 

14.06 

— 00543 

11476 

707 

15.06 

—.00471 

15759 

532 

14.08 

-.00541 

51834 

703 

15,08 

—.00469 

86738 

530 

14.10 

-.00539 

92895 

698 

15.10 

—.00468 

58246 

526 

14.12 

-.00538 

34655 

694 

15.12 

—.00467 

30279 

523 

14.14 

-.00636 

77109 

690 

15.14 

—.00466 

02836 

520 

14.16 

-.00535 

20253 

686 

15.16 

—.00464 

75914 

518 

14.18 

-.00533 

64083 

682 

15.18 : 

—.00463 

49509 

515 

14.20 

-.00532 

08596 

678 

15.20 i 

-00462 

23619 

512 

14.22 

-.00530 

53786 

674 

15.22 i 

—.00460 

98241 

509 

14.24 

—.00528 

99652 

670 

15.24 i 

-.00459 

73372 

506 

14.26 

—.00527 

46187 

667 

15.26 1 

—.00458 

49010 

504 

14.28 

-.00525 

93389 

663 

15.28 1 

—.00457 

25151 

501 

14.30 

-.00524 

41254 

659 

15.30 : 

-.00456 

01793 

498 

14.32 

-.00522 

89778 

655 

15.32 ; 

—.00454 

78934 

495 

14.34 

-.00521 

38957 

651 

15.34 i 

— 00453 

56570 

492 

14.36 

-.00519 

88787 

648 

15.36 

—.00462 

34699 

490 

14.38 

-.00518 

39265 

644 

15.38 

—.00451 

13319 

488 

14.40 

-.00516 

90386 

640 

15.40 1 

—.00449 

92427 

485 

14.42 

-.00515 

42148 

637 

15.42 i 

-.00448 

72019 

482 

14.44 

-.00513 

94546 

633 

15.44 : 

-.00447 

52094 

480 

14.46 

-.00512 

47577 

629 

15.46 ' 

—.00446 

32649 

477 

14.48 

-.00511 

01238 

626 

15.48 ; 

-00445 

13682 

475 

14.50 

-.00509 

55524 

1 622 ! 

i 15.50 , 

-00443 

95189 

472 

14.52 

—.00508 

10432 

1 619 j 

i 15.52 ’ 

—.00442 

77169 

■ 470 

14.54 

—.00506 

65958 

1 1 

j 16.54 : 

—.00441 

59618 

; 467 

14.56 

-.00505 

22100 

612 

; 15.56 

— 00440 

42535 

I 465 

14.58 

-.00503 

78853 

1 608 ’ 

i 15.58 

—.00439 

25916 

! 462 

14.60 

-.00502 

36215 

i 605 

1 , 

15.60 

1 

-00438 

09760 

i 460 

14.62 ' 

-.00500 

94181 

j 601 1 

i 15.62 

— 00436 

94064 

458 

14.64 

-.00499 

52748 

I 598 i 

' 15.64 

-.00435 

78826 

455 

14.66 

—.00498 

11913 

I 595 : 

15.66 

— 00434 

64043 

453 

14.68 

—.00496 

71673 

i 591 i 

15.68 

-.00433 

49712 

450 

14.70 

! -.00495 

32024 

i 588 

15.70 

-.00432 

35832 

! 448 

14.72 

-.00493 

92962 

I 585 ’ 

i 15.72 

—.00431 

22400 

' 446 

14.74 

-.00492 

54486 

! 581 

15.74 ; 

-.00430 

09413 

i 443 I 

14.76 

-.00491 

16591 

i 578 

15.76 ‘ 

— 00428 

96870 

440 1 

14.78 

—.00489 

79273 

1 575 ^ 

' 15.78 

-.00427 

84767 

: 439 

14,80 

—.00488 

42531 

572 

15.80 ; 

: i 

— 00426 

73104 

437 

14.82 

-.00487 

06360 

568 

15.82 ■ 

-.00425 

61876 

434 

14.84 

—.00485 

70758 

i 565 

15.84 

—.00424 

51083 

432 

14.86 

-.00484 

35720 

; 662 

15.86 ; 

— 00423 

40722 

430 

14.88 

—.00483 

01245 

1 559 

15.88 ; 

-.00422 

30791 

427 

14.90 

—.00481 

67329 

i 556 

15.90 

-.00421 

21287 

425 

14.92 

—.00480 

33969 

i 553 . 

J5.92 

- 00420 

12208 

423 

14.94 

—.00479 

01162 ! 

! 550 ; 

i 15.94 

—.00419 

03552 

421 

14.96 

—.00477 

68905 i 

547 ; 

; 15.96 

-.00417 

95317 

419 

14.98 

—.00476 

37194 1 

544 

15.98 

-00416 

87501 

416 

15.00 

— 00475 

06027 ' 

541 , 

;! 16.00 

—.00415 

80101 

414 

i 
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X 

^"{x) 

-62 

X 


^52 

16.00 

-.00415 80101 

414 

17.00 

-.00366 97289 

323 

16,02 

-.00414 73116 

412 

17,02 

—.00366 08568 

321 

16.04 

-.00413 66543 

410 

17.04 

—.00365 20169 

320 

16.06 

-".00412 60380 

408 

17.06 

—.00364 32089 

318 

16.08 

-.00411 54624 

406 

17.08 

—.00368 44328 

317 

16.10 

—.00410 49275 

404 

17.10 

-.00362 56883 

315 

16.12 

-.00409 44330 

402 

17.12 

—.00361 69753 

314 

16.14 

-.00408 39787 

400 

17.14 

-.00360 82937 

312 

16.16 

-.00407 35643 

398 

17.16 

—.00359 96433 

311 

16.18 

-.00406 31897 

396 

17.18 

—.00359 10240 

309 

16.20 

-.00405 28547 

394 

17.20 

-.00358 24356 

308 

16.22 

-.00404 25590 

392 

17.22 

—.00357 38779 

306 

16.24 

-.00403 23025 

390 

17.24 

-.00356 53509 

305 

16.26 

-.00402 20850 

388 

17.26 

-.00365 68543 

303 

16.28 

—.00401 19063 

386 

17.28 

-.00364 83881 

302 

16.30 

-.00400 17661 

384 

17,30 

—.00353 99520 

300 

16.32 

-.00399 16643 

382 

17.32 

-.00353 15460 

299 

16.34 

—.00398 16007 

380 

17.34 

-.00352 31699 

298 

16,36 

-.00397 15751 

378 

17.36 

-.00361 48235 

296 

16.38 

—.00396 15873 

376 

17.38 

—.00360 65067 

295 

16.40 

-.00395 16371 

374 

17.40 

-.00349 82195 

293 

16.42 

-.00394 17244 

372 

17.42 

—.00348 99615 

292 

16,44 

-.00393 18489 

371 

17.44 

-.00348 17328 

291 

16.46 

-.00392 20104 

369 

17.46 

-.00347 35331 

289 

16.48 

-.00391 22089 

367 

’ 17.48 

-.00346 53623 

288 

16.50 

-.00390 24440 

365 

1 17.50 

-.00345 72204 

287 

16.52 

-.00389 27156 

368 

' 17,52 

-.00344 91071 

285 

16.54 

-.00388 30235 

361 

1 17.54 

-.00344 10223 

284 

16.56 

-.00387 33676 

359 

17.56 

-.00343 29658 

283 

16.58 

-.00386 37476 

358 

i 17.58 

-.00342 49377 

281 

16.60 

-.00385 41634 

356 

! 17.60 

-.00341 69376 

280 

16.62 

-.00384 46148 

354 

17,62 

-.00340 89656 

279 

16.64 

-.00383 51016 

353 

17.64 

—.00340 10214 

277 

16.66 

-.00382 56237 

351 

17.66 

—.00339 31049 

276 

16.68 

-.00381 61809 

349 

17.68 

-.00338 52161 

275 

16.70 

—.00380 67730 

347 

17.70 

—.00337 73547 

273 

16.72 

— 00379 73998 

346 

17.72 

—.00336 95206 

272 

16.74 

—.00378 80612 

344 

17.74 

-.00336 17138 

271 

16.76 

-.00377 87570 

342 

17.76 

-.00335 39341 

270 

16.78 

—.00376 94870 

340 

17,78 

-.00334 61813 

268 

16.80 

-.00376 02511 

339 

17.80 

-.00333 84554 

267 

16.82 

-.00375 10490 

337 

17.82 

-.00333 07562 

266 

16.84 

-.00374 18807 

336 

17.84 

-.00332 30836 

265 

16.86 

-.00373 27460 

334 

17.86 

-.00331 54374 

263 

16.88 

-.00372 36446 

332 

17.88 

-.00330 78176 

262 

16.90 

-.00371 45765 

331 

17.90 

-.00330 02241 

261 

16.92 

-.00370 55415 

329 

17.92 

-.00329 26566 

260 

16.94 

—.00369 65394 

328 

17.94 

-00328 51152 

259 

16.96 

-.00368 75700 

326 

17.96 

-.00327 75996 

257 

16.98 

—.00367 86332 

324 

17.98 

-.00827 01098 

256 

17.00 

—.00366 97289 

323 

18.00 

-.00326 26456 

255 
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X 

' y ' U ) 

-62 

\ A ^ 

(.r) 

-62 

18.00 

—.00326 26456 

255 

19.00 

j —.00291 97101 

1 

^ 205 

18.02 

—.00325 62070 

254 

19.02 

1 —.00291 34120 

: 203 

18.04 

—.00324 77037 

253 

19.04 

—.00290 71343 

i 203 

18.06 

—.00324 04067 

252 

19.06 

—.00290 08768 

i 202 

18.08 

-.00323 30429 

251 

19.08 

—.00289 46395 

I 201 

18.10 

—.00322 67062 

249 

19.10 

—.00288 84223 

200 

18.12 

—.00321 83924 

248 

19.12 

—.00288 22251 

199 

18.14 

—.00321 11044 

247 

19.14 

—.00287 60479 

198 

18.16 

—.00320 38412 

246 

19.16 

-00286 98904 : 

1 198 

18.18 

—.00319 66026 

245 

19.18 

—.00286 37627 

197 

18.20 

—.00318 93884 

244 

19.20 

-00285 76347 

I 196 

18.22 

—.00318 21987 

243 

19.22 

—.00286 15362 

195 

18.24 

—.00317 50332 

242 

19.24 

-00284 54573 

194 

18.26 

—.00316 78919 

241 

19.26 

—.00283 93977 

193 

18.28 

-.00316 07747 

240 

19.28 ; 

—.00283 33675 

193 

18.30 

— 00315 36814 

238 

19.30 

—.00282 73366 ! 

192 

18.32 

-.00314 66119 

237 

19.32 i 

—.00282 13348 : 

191 

18.34 

—.00313 95662 

236 

19.34 

—.00281 53520 | 

190 

18.36 

-.00313 25441 

235 

19.36 : 

—.00280 93883 1 

189 

18.38 

—.00312 55456 

234 

19.38 1 

-.00280 34436 j 

188 

18.40 

—.00311 85706 

233 

19.40 

-.00279 75176 | 

187 

18.42 

-.00311 16187 

232 

19.42 

-.00279 16105 i 

187 

18.44 

—.00310 46901 

231 

19.44 

-.00278 57220 1 

186 

18.46 

— 00309 77846 

230 

19.46 

-.00277 98521 ' 

185 

18.48 

—.00309 09021 

229 

19.48 

—.00277 40007 i 

185 

18.50 

-.00308 40425 

228 

19.50 

-.00276 81679 

184 

18.52 

-.00307 72058 

227 

19.52 

-.00276 23533 

183 

18.54 

—.00307 03917 

226 

19.54 

-. 0*0275 65571 ; 

182 j 

18.56 

i —.00306 36002 

225 

19.56 

—.00275 07791 

181 i 

18.58 

-.00305 68313 

224 

19.58 

-.00274 50192 ^ 

181 ! 

18.60 

—.00305 00847 

223 

19.60 

-00273 92774 i 

180 1 

18.62 

1 -.00304 83605 

222 

i 19.62 

-00273 35536 

179 

18.64 

—.00303 66584 

221 

19.64 

— 00272 78478 

178 

18.66 

— 00302 99785 

220 

19.66 

-.00272 21597 

178 I 

18.68 

—.00302 33205 

219 

19.68 

-.00271 64894 : 

177 

18.70 

-.00301 66845 

218 

19.70 

-.00271 08369 , 

176 

18.72 

—.00301 00703 

217 

19.72 

—.00270 52019 

175 

18.74 

-.00300 34779 

216 

19.74 

-.00269 95845 

175 

18.76 

—.00299 69070 

216 

19.76 

-.00269 39846 : 

174 

18,78 

—.00299 03577 

214 

19.78 

-00268 84020 ' 

173 

18,80 

-.00298 38299 

213 

19.80 

—.00268 28368 ' 

173 

18.82 

—.00297 7 S 2 S 3 

213 

19.82 

“00267 72889 

172 

18.84 

-.00297 08381 

212 ! 

19.84 

—.00267 17581 

171 

18.86 

—.00296 43740 

211 i 

19.86 1 

-.00266 62445 

170 

18.88 

— 00295 79309 

210 

19.88 ; 

-.00266 07479 

170 

18.90 

—.00295 15089 

209 

19.90 ' 

-.00265 52683 

169 

18.92 

-.00294 51077 

208 

19.92 : 

—.00264 98056 

168 

18.94 

— 00293 87273 

207 

19.94 ! 

-.00264 43597 

168 

18.96 

— 00293 23677 

206 

19.96 i 

-00263 89306 

167 

18.98 

—.00292 60286 

205 

19.98 j 

-.00263 35182 , 

166 1 

19.00 

i 

-.00291 97101 

205 

20.00 

1 

-.00262 81224 ! 

166 
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TABLE 20 

The Tetragamma Function 

Description: ^"{x) to 17 decimal places with central differences 
from X = 20.0 to a: = 100.0 at intervals of .1. 
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MATHEMATICAL TABLES 


X 


-S2 

^64 

-56 

20.0 

-.(2)26281 22402 31465 

414077 88299 

217 30061 

23930 

20.1 

26013 90606 02219 

405700 59815 

210 74224 

22972 

•20.2 

25750 64508 32788 

397684 05555 

204 41359 

22058 

20.3 

25491 35945 68913 

389571 92654 

198 30552 

21184 

20.4 

25235 96954 97691 

381808 10305 

192 40929 

20348 

20.5 

24984 39772 36773 

374236 68884 

186 71654 

19550 

20-6 

24736 56826 44741 

366851 99118 

181 21928 

18786 

20.7 

24492 40732 51826 

359648 51279 

175 90989 

18056 

20.8 

24251 84287 10190 

352620 94430 

170 78107 

17358 

20.9 

24014 80462 62984 

345764 15687 

165 82582 

16690 

21.0 

23781 22402 31465 

339073 19527 

161 03748 

16051 

21.1 

23651 03416 19474 

332543 27115 

156 40964 

15439 

21.2 

23324 16971 34597 

326169 75666 

151 93620 

14853 

21.3 

23100 56697 25387 

319948 17838 

147 61128 

14292 

21.4 

22880 16371 34014 

313874 21138 

143 42929 

13755 

21.5 

22662 89919 63780 

307943 67367 

139 38486 

13241 

21.6 

22448 71411 60912 

302152 52081 

135 47282 

12748 

21.7 

22237 55056 10125 

296496 84078 

131 68827 

12275 

21.8 

22029 35197 48417 

290972 84902 

128 02647 

11822 

21.9 

21824 06311 61611 

285576 88373 

124 48289 

11888 

22.0 

21621 63002 68179 

280305 40133 

121 05319 

10972 

22.1 

21421 99999 14878 

275164 97211 

117 73321 

10573 

22.2 

21225 12150 58790 

270122 27611 

114 51896 

10190 

22.3 

21030 94424 30312 

265204 09908 

111 40661 

9'822 

22.4 

20839 41902 11748 

260397 32866 

108 39248 

9470 

22.6 

20650 49777 26040 

255698 95071 

105 47305 

9131 

22.6 

20464 13351 35407 

251106 04582 

102 64492 

8806 

22.7 

20280 28031 49357 

246615 78584 ! 

99 90486 

8494 

22.8 

20098 89327 41890 

.242225 43073 

97 24975 

8195 

22.9 

19919 92848 77497 

237932 32536 

94 67658 

7907 

23.0 

19743 34302 45639 

233733 89658 

92 18248 

7631 

23.1 

19569 09490 03439 

229627 65027 

89 76469 

7365 

23.2 

19397 14305 26266 

225611 16 S 65 

87 42055 

7110 

23.3 

19227 44731 65958 

221682 10758 

85 14750 

6864 

23.4 

19059 96840 16408 

217838 19401 

82 94310 

6629 

23.5 

18894 66786 86259 

214077 22355 

80 80499 

6402 

23.6 

18731 50810 78465 

210397 05807 

78 73089 

6184 

23.7 

18670 45281 76478 

206795 62349 

76 71863 

5974 

23.8 

18441 46448 36840 

203270 90753 

74 76611 

5772 

23.9 

18254 50935 87955 

199820 95769 

72 87131 

5578 

24.0 

18099 55244 34839 

196443 87916 

71 03229 

5391 

24.1 

17946 55996 69640 

193137 83292 

69 24718 

5211 

24.2 

17795 49886 87732 

189901 03386 

67 51418 

5038 

24.3 

17646 33678 09211 

186731 74899 

65 83157 

4871 

24.4 

17499 04201 05588 

183628 29568 

64 19767 

4711 

24.5 

17353 58352 31533 

180589 04004 

62 61088 

4556 

24.6 

17209 98092 61483 

177612 39628 

61 06965 

! 4407 

24.7 

17068 05445 30960 

174696 82017 

59 57250 

i 4264 

24.8 

16927 92494 82455 

171840 81755 

58 11798 

1 4126 

24.9 

16789 51385 15705 

169042 93292 

56 70473 

j 3993 

25.0 

-.(2)16652 79318 42247 

166301 75302 

55 33140 

! 3864 
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X 

♦ ^"(x) 

-52 


-56 

25.0 

—.(2)16652 79318 42247 

166301 75802 

55 33140 

3864 

25.1 

16517 73663 44091 

163615 90453 

53 99672 

3741 I 

25.2 

16384 31404 36388 

160984 06276 

62 69944 

3621 i 

25.3 

16252 50239 33959 

158404 90041 

51 43837 

3506 j 

25.4 

16122 27479 21573 

155877 18646 

50 21237 

3395 ! 

26.6 

15993 60696 27831 

153399 68436 

49 02031 

i 3288 1 

25.6 

15866 47113 02574 

150971 20357 

47 86114 

! 3185 

26.7 

15740 84600 97676 

148590 58343 

46 73382 

3085 

25.8 

15616 70679 51120 

146256 69712 

45 63735 

2989 

25.9 

15494 03014 74276 

143968 44815 

44 57077 

2896 

26.0 

15372 79318 42247 

141724 76995 

43 53316 

2807 

26.1 

15262 97346 87213 

139524 62492 

42 52362 

2720 

26.2 

16134 54899 94671 

137367 00351 

41 54128 

2637 

26.3 

16017 49820 02480 

135250 92338 

40 58531 

2556 

26.4 

14901 79991 02626 

133175 42856 

39 65491 

2479 

26.5 

14787 43337 45629 

131139 58865 

38 74929 

2403 

26.6 

14674 37823 47496 

129142 49804 

37 86771 

2331 

26.7 

14562 61451 99168 

127183 27514 

37 00944 

2261 

26.8 

14452 12263 78354 

125261 06168 

36 17377 

2193 

26.9 

14342 88336 63707 

123375 02199 

35 36003 

2127 

27.0 

14234 87784 51259 

121524 34283 

34 56757 

2064 

27.1 

14128 08756 73044 

119708 23024 

38 79576 

2003 

27.2 

14022 49437 17852 

117925 91389 

S3 04395 

1944 

27.3 

13918 08043 54050 

116176 64150 

32 31159 

1886 

27.4 

13814 82826 54397 

114459 68070 I 

31 59810 

1831 

27.5 

13712 72069 22815 

112774 31800 i 

30 90292 

1778 

27.6 

13611 74086 23033 

111119 85822 

30 22551 1 

1726 

27.7 

13511 87223 09073 

109495 62395 : 

29 56537 i 

1676 

27.8 

13413 09855 57508 

107900 95505 i 

28 92198 

1627 

27.9 

13315 40389 01448 

106335 20813 ; 

28 29486 ^ 

1581 

28.0 

13218 77257 66201 

104797 75607 : 

27 68356 j 

1535 I 

28.1 

13123 18924 06560 

103287 98756 ^ 

27 08760 : 

1491 

28.2 

13028 63878 45676 

101805 30666 ! 

26 50655 ; 

1449 

28.3 

12935 10638 15467 

100349 13230 ^ 

25 94000 ; 

1408 

28.4 

12842 57746 98469 

98918 89794 i 

25 38751 ^ 

1368 

28.5 

12751 03774 71275 

97514 05110 ! 

24 84871 

1329 1 

28.6 

12660 47316 49191 

96134 05297 ! 

24 32320 i 

1292 ; 

28.7 

12670 86992 32403 

94778 37803 1 

23 81061 1 

1256 1 

28.8 

12482 21446 63419 

93446 51371 I 

23 31058 ; 

1221 i 

28.9 i 

12394 49347 25806 

92137 95997 i 

22 82275 ; 

1187 : 

29.0 

12307 69385 94189 ; 

j 

90852 22897 ; 

22 34679 : 

1154 ; 

29.1 

12221 80276 86470 

89588 84477 

21 88237 ; 

1122 j 

29.2 

12136 80756 61228 i 

88347 34294 

21 42917 : 

1091 ! 

29.3 ' 

12062 69583 71280 ! 

87127 27028 ' 

20 98688 

1061 1 

29.4 

11969 45538 08359 j 

85928 18450 ! 

20 55521 . 

1032 i 

29.5 

11887 07420 63889 ! 

84749 65393 1 

20 13386 : 

1004 i 

29.6 

11805 54062 84812 i 

83591 25722 ' 

19 72254 1 

977 

29.7 

11724 84276 31458 I 

82452 58306 ; 

19 32100 

950 

29.8 

11644 96952 36409 1 

81333 22989 

18 92896 i 

925 

29.9 

11565 90961 64350 i 

80232 80569 

18 54617 i 

900 

30.0 

—.(2) 11487 65203 72860 i 

79160 92767 

18 17238 i 

876 
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X 


-62 

-54 

-56 

30.0 

-.(2)11487 66203 72860 

79150 92767 

18 17238 

876 

80.1 

11410 18596 74137 

78087 22203 

17 80735 

853 

30.2 

11333 50076 97617 

77041 32374 

17 45085 

830 

30.3 

11257 58598 5S472 

76012 87631 

17 10264 

808 

30.4 

11182 43132 96958 

75001 53151 

16 76251 

786 

80.5 

11108 02668 93594 

74006 94923 

16 43025 

766 

30.6 

11034 36211 85154 

7302S 79719 

16 10564 

746 

30.7 

10961 42783 56433 

72066 75080 

15 78849 

726 

30.8 

10889 21422 02792 

71120 49290 

15 47861 

707 

30.9 

10817 71180 98442 

70189 71361 

15 17579 

689 

31.0 

10746 91129 65453 

69274 11011 

14 87986 

671 

31.1 

10676 80352 43474 

68373 38646 

14 59065 

654 

31.2 

10607 37948 60142 

67487 25347 

14 30796 

637 

31.3 

10538 63032 02156 

66615 42844 

14 03165 

620 

31.4 

10470 54730 87014 

65757 63506 

13 76155 

605 

81.5 

10403 12187 35378 

64913 60322 

13 49748 

589 

31.6 

10336 34557 44065 

640S3 06887 

13 23932 

574 

31.7 

10270 21010 59638 

63265 77884 

12 98689 

560 

31.8 

10204 70729 52596 

62461 46569 

12 74006 

546 

31.9 

10139 82909 92122 

61669 89760 

12 49868 

532 

32.0 

10075 56760 21409 

60890 82820 

12 26264 

518 

32.1 

icon 91501 33516 

60124 02142 

12 03175 

505 

32.2 

—.(3)9948 86366 47765 

59369 24640 

11 80594 

493 

32.3 

9886 40600 86653 

58626 27731 

11 58505 

481 

32.4 

9824 53461 58272 

57894 89327 

11 36897 

469 

32.5 

9763 24217 09219 

57174 87821 

11 15757 

457 

32.6 

9702 52147 52987 

56466 02071 

10 95075 

446 

32.7 

9642 36543 98825 

55768 11396 

10 74838 

435 

32.8 

9582 76708 56060 

55080 95560 | 

10 55037 

424 

32.9 

9523 71954 08854 

54404 34760 

10 35659 

414 

33.0 

9465 21603 96409 

53738 09620 | 

10 16696 

404 

33.1 

9407 24991 93584 

53082 01176 

9 98136 

394 

33.2 

9849 81461 91934 

52435 90868 

1 9 79971 

385 

33.3 

9292 90367 81152 

51799 60531 

i 9 62190 

375 

33.4 

9236 51073 30901 

51172 95384 

9 44784 

366 

33.5 

9180 62951 73033 

50555 69021 

9 27744 

357 

33.6 

9125 25385 84187 

49947 73402 

9 11062 

349 

33.7 

9070 37767 68743 

49348 88846 

1 8 94729 

341 

33.8 

9015 99498 42145 

48758 99019 

i 8 78736 

332 

33.9 

8962 09988 14567 

i 48177 87928 

8 63076 

325 

34.0 

8908 68655 74916 

1 47605 39914 

' 8 47741 

317 

34.1 

8855 74928 75179 

47041 39639 

' 8 32722 

309 

34.2 

8803 28243 15081 

: 46485 72087 

i 8 18014 

302 

34.3 

8751 28043 27071 

! 45938 22548 

: 8 03606 

295 

34.4 

8699 73781 61608 

45398 76615 

i 7 89494 

288 

34.5 

8648 64918 72761 

44867 20175 

i 7 75670 

282 

34.6 

8598 00923 04088 

i 44343 39406 

' 7 62128 

275 

34.7 

8547 81270 74821 

I 43827 20766 

: 7 48861 

269 

34.8 

8498 05445 66320 

43318 50986 

i 7 35863 

262 

34.9 

8448 72939 08806 

42817 17070 

7 23127 

256 

35.0 

“(3)8399 83249 68362 

42323 06282 

7 10648 

251 
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X 


-62 

-54 

.-56 

35.0 

—.(3)8399 83249 68362 

42323 06282 

7 10648 

251 

35.1 

8351 35883 34199 

41836 06140 

6 98419 

245 

35.2 

8303 30368 06177 

41356 04418 

6 86434 

239 

35.3 

8265 66178 82573 

40882 89129 

6 74689 

234 

35.4 

8208 42887 48098 

40416 48531 

6 63178 

228 

35.5 

8161 60012 62163 

39956 71110 

6 51895 

223 

35.6 

8115 17094 47319 

39503 45585 

6 40836 

218 

35.7 

8069 13679 78070 

39056 60896 

6 29995 

213 

35.8 

8023 49321 69718 

38616 06202 

6 19367 

209 

35.9 

7978 23579 67567 

38181 70875 

6 08948 

204 

36.0 

7938 36019 36292 

37753 44496 

5 98732 

199 

36.1 

7888 86212 49612 

37331 16849 

5 88716 

195 

36.2 

7844 73736 79581 

36914 77918 

5 78895 

191 

36.3 

7800 98175 87667 

36504 17883 

5 69265 

186 

36.4 

7757 59119 13436 

36099 27112 

5 59821 

182 

36.5 

7714 56161 66417 

35699 96162 

5 50559 

178 

36.6 

7671 88904 15660 

35306 15771 

5 41475 

174 

36.7 

7629 56952 80475 

34917 76856 

5 32566 

171 

36.8 

7587 59919 22245 

34534 70506 

5 23828 

167 

36.9 

7545 97420 34622 

34156 87985 

5 15256 

163 

37.0 

7504 69078 34783 

33784 20718 

5 06847 

160 

37.1 

7463 74520 55763 

33416 60299 

4 98598 

156 

37.2 

7423 13379 37041 

33053 98478 

4 90505 

153 

37.3 

7382 85292 16798 

32696 27162 

4 82565 

150 

37.4 1 

7342 899-01 23718 

32843 38412 I 

4 74775 

146 

37.5 1 

7303 26853 69048 ' 

31995 24436 i 

4 67131 

143 

37.6 

7263 95801 38815 

31651 77591 ! 

4 59630 

140 

37.7 

7224 96400 86172 

■ 31312 90375 ! 

4 52269 

137 

37.8 

7186 28313 23905 

' 30978 55429 i 

4 45045 

134 

37.9 

7147 91204 17067 

i 30648 65528 ' 

I 4 37956 

131 

38.0 

1 7109 84743 75758 

1 30323 13583 

i 4 30998 

1 

1 129 

38.1 > 

1 7072 08606 48032 

30001 92637 

! 4 24169 

126 

38.2 

7084 62471 12942 

1 29684 95858 

I 4 17465 

123 

38.3 

6997 46020 73711 

; 29372 16545 

4 10885 

121 

38.4 

6960 58942 51025 

! 29063 48117 

4 04425 

118 

38.5 

6924 00927 76456 

1 28758 84114 

i 3 98084 

116 

38.6 

6887 71671 86001 

1 28458 18196 

! 3 91858 1 

! 113 

38.7 

6851 70874 13742 

1 28161 44136 

3 85746 

111 

38.8 

6815 98237 85619 

1 27868 55821 

3 79745 

i 109 

38.9 

1 6780 53470 13317 ' 

' 27579 47252 

1 3 73852 1 

1 106 

39.0 

6745 36281 88267 1 

1 27294 12534 

3 68065 1 

104 

39.1 

6710 46387 75751 i 

1 27012 45882 

j 3 62383 

102 

39.2 

1 6675 83506 09118 

26734 41613 

3 56803 

100 

39.3 

6641 47358 84097 

26459 94147 

3 51323 

98 

39.4 

6607 37671 53224 

26188 98004 

3 45941 

96 

39.5 

6573 54173 20355 

25921 47803 

3 40655 

94 

39.6 

6539 96596 35289 

25657 38255 

3 35462 

92 

39.7 

6506 64676 88478 

25396 64170 

3 30362 

90 

39.8 

6473 58154 05838 

25139 20448 

3 25352 

1 88 

39.9 

6440 76770 43645 

24885 02077 

3 20431 

87 

40.0 

“(3)6408 20271 83530 

24634 04138 

3 15596 

j 85 
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MATHEMATICAL TABLES 


a? 

^"(x) 

-52 

^54 

-56 

40.0 

-.(3)6408 20271 83530 

24634 04138 

3 15596 

85 

40.1 

6375 88407 27563 

24386 21794 

3 10846 

83 

40.2 

6343 80928 93370 

24141 50297 

3 06179 

82 

40.3 

6311 97592 09484 

23899 84978 

3 01594 

80 

40.4 

6280 38155 10577 

23661 21254 

2 97089 

78 

40.5 

6249 02379 32923 

23425 54618 

2 92662 

77 

40.6 

6217 90029 09888 

23192 80644 

2 88311 

75 

40.7 

6187 00871 67496 

22962 94980 

2 84036 

74 

40.8 

6166 34677 20084 

22735 93354 

2 79835 

72 

40.9 

6125 91218 66026 

22511 71562 

2 76706 

71 

41,0 

6095 70271 83530 

22290 25476 

2 71648 

70 

41,1 

6065 71615 26509 

22071 51038 

2 67660 

68 

41.2 

6035 95030 20527 

21855 44260 

2 63739 

67 

41.3 

6006 40300 58804 

21642 01221 

2 69886 

66 

41.4 

5977 07212 98S03 

21431 18068 

2 56098 

64 

41.5 

5947 95556 55869 

21222 91012 

2 62374 

63 

41.6 

5919 05123 04447 

21017 16330 

2 48713 

62 

41.7 

5890 35706 69355 

20813 90361 

2 45114 

61 

41.8 

5861 87104 24625 

20613 09607 

2 41576 

59 

41.9 

5833 59114 89401 

20414 70228 

2 38097 

58 

42.0 

5805 51540 24406 

20218 69046 

2 34676 

57 

42.1 

5777 64184 28456 

20025 02541 

2 31318 

56 

42.2 

5749 96853 35048 

19833 67348 

2 28006 

55 

42.3 

5722 49356 08988 

19644 60162 

2 24753 

54 

42.4 

5695, 21503 43090 

19457 77728 

2 21555 

53 

42.5 

5668 13108 54920 

19273 16850 

2 18410 

52 

42.6 

5641 23986 83600 

19090 74382 

2 15316 

61 

42.7 

5614 53955 86662 

18910 47230 

2 12274 

50 

42.8 

5588 02835 36953 

18732 32352 

2 09282 

49 

42.9 

5561 70447 19596 

18556 26756 

2 06339 

48 

43,0 

5535 56615 28995 

18382 27498 

2 03444 

47 

43.1 

5509 61165 65892 

18210 31685 

2 00596 

46 

43.2 

5483 83926 34474 

18040 36467 

1 97794 

46 

43.3 

5458 24727 39522 

17872 39043 

1 95039 

45 

43.4 

5432 83400 83614 

17706 36658 

1 92327 

44 

43.5 

5407 59780 64365 

17542 26601 

1 89660 

43 

43.6 

5382 53702 71716 

17380 06204 

1 87036 

42 

43.7 

5357 65004 85271 1 

17219 72843 

1 84454 

41 

43.8 

5332 93526 71669 I 

17061 23935 

1 81914 

41 

43.9 

5308 39109 82002 ' 

16904 56942 

1 79414 

40 

44.0 

5284 01597 49277 

16749 69362 

1 76954 

39 

44.1 

5259 80834 85914 j 

16596 58736 

1 74533 

39 

44.2 

5235 76668 81286 ! 

16445 22643 

1 72151 

38 

44.3 

5211 88947 99301 

16295 58702 

1 69807 

37 

44.4 

5188 17522 76018 

: 16147 64569 

1 67500 

36 

44.5 

5164 62245 17304 

16001 37935 

1 65230 

36 

44.6 

5141 22968 96525 

15856 76532 

1 62995 

35 

44.7 

5117 99549 52278 

15713 78124 

1 60796 

35 

44.8 

5094 91843 86155 

15572 40511 

1 58631 

34 

44.9 

5071 99710 60543 

15432 61529 

1 56500 

33 

45.0 

-.(3)5049 23009 96460 , 

15294 39047 

‘ 1 54402 

33 
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X 


-S2 

. 

-64 

-86 

45.0 

—.(3)5049 23009 96460 

15294 39047 

1 54402 

33 

45,1 

5026 61603 71424 

15167 70967 

1 52337 

32 

45.2 

5004 15365 17356 

15022 55224 

1 50304 

32 

46.3 

4981 84129 18512 

14888 89785 

1 48303 

31 

45.4 

4959 67792 09453 

14756 72650 

1 46333 

30 

45.5 

4937 66211 73044 

14626 01847 

1 44393 

30 

45.6 

4915 79257 38481 

14496 75436 

1 42483 

29 

46.7 

4894 06799 79365 

14368 91509 

1 40603 

29 

45.8 

4872 48711 11738 

14242 48185 

1 38751 

28 

45.9 

4861 04864 92307 

14117 43612 

1 36928 

28 

46.0 

4829 75136 16487 

13993 75967 

1 35133 

27 

46.1 

4808 59401 16635 

13871 43465 

1 33365 

27 

46.2 

4787 57537 60238 

13750 44308 

1 31624 

26 

46.3 

4766 69424 48148 

13630 76784 

1 29909 

26 

46.4 

4745 94942 12843 

13512 39170 

1 28221 

26 

46.5 

4725 33972 16708 

13395 29777 

1 26558 

25 

46.6 

4704 86397 50360 

13279 46942 

1 24920 

25 

46.7 

4684 52102 30934 

13164 89027 

1 23307 

24 

46.8 

4664 30972 00545 

13051 54420 

1 21718 

24 

46.9 

4644 22893 24576 

12939 41530 

1 20153 

23 

47.0 

4624 27753 90137 

12828 48793 

1 18611 

23 

47.1 

4604 45443 04491 

12718 74668 

1 17098 

23 

47.2 

4584 75850 93513 

12610 17635 

1 15597 

22 

47.3 

4565 18869 00170 

12502 76199 

1 14123 

22 

47.4 

4545 74389 83026 

12396 48886 | 

1 12671 i 

22 

47.5 

4526 42307 14769 

12291 34245 i 

1 11241 ; 

21 

47.6 

4507 22515 80756 

12187 30844 i 

1 09832 i 

21 

47.7 

4488 14911 77587 

12084 87274 | 

1 08443 

20 

47.8 

4469 19392 11693 

11982 62148 1 

1 07075 

20 

47.9 

4450 36854 97946 

11881 74097 ! 

1 05727 ! 

20 

48.0 

4431 64199 58297 

11782 01778 ; 

1 04399 1 

19 

48.1 

4413 04326 20420 

11683 33848 ! 

1 03090 i 

19 

48.2 

4394 56136 16390 

11586 69013 I 

1 01801 

19 

48.3 

4376 19631 81374 

11489 05979 i 

1 00530 

18 

48.4 

4357 94416 62837 

11393 43474 i 

99277 

18 

48.5 

4339 80694 66774 

11298 80248 

98043 

18 

48.6 

4321 78271 61458 

11205 15064 i 

96827 

18 

48.7 

4303 87063 71207 i 

11112 46707 j 

95628 

17 

48.8 

4286 06948 27662 | 

11020 73978 | 

94447 

17 

48.9 

4268 37863 58094 1 

10929 95696 I 

93282 

17 

49.0 

4260 79708 84223 , 

10840 10695 1 

92134 

16 

49.1 

4233 32394 21045 

10751 17828 

91003 

16 

49.2 

4215 96830 75697 

10663 15965 | 

89888 

16 

49.3 

4198 69930 46313 

10676 03989 j 

88788 

16 

49.4 

4181 54606 20919 

10489 80802 

87705 

15 

49.5 

4164 49771 76326 

10404 45319 

86637 

15 

49.6 

4147 56341 77062 

10319 96473 

! 85583 

15 

49.7 

4130 71231 74251 

10236 33210 

84545 

1 15 

49.8 

4113 97858 04660 ! 

10153 64493 

83522 

14 

49.9 

4097 33637 89661 j 

10071 59297 

82513 

1 

50.0 

—.(3)4080 79989 33760 1 

9990 46614 

81518 

1 
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MATHEMATICAL TABLES 


0? 

(x) 

-32 

-54 

-86 

50.0 

-.(3)4080 79989 33760 

9990 46614 

81518 

14 

50.1 

4064 36331 24572 

99 JO 15U9 

80537 

14 

50.2 

4048 02583 30833 

9830 64820 

79570 

14 

50.3 

4031 78666 01915 

9751 93762 

78616 

13 

50.4 

4015 64500 66758 

9674 01319 

77676 

13 

50.5 

3999 60009 32920 

9596 86552 

76748 

13 

50.6 

3983 65114 85635 

9520 48534 

75834 

13 

50.7 

3697 79740 86883 

9444 86349 

74932 

12 

50.8 

3952 03811 74481 

9369 99097 

74043 

12 

50.9 

3936 37252 61176 

9295 85888 

73166 

12 

51.0 

3920 79989 33760 

9222 45846 

72301 

12 

51.1 

3905 31948 52189 

9149 78105 

71449 

12 

51.2 

3889 93057 48723 

9077 81812 

70607 

12 

51.3 

3874 63244 27070 

9006 56127 

69778 

11 

51.4 

3859 42437 61543 

8936 00219 

68959 

11 

51.5 

3844 30566 96236 

8866 13271 

68152 

11 

51.6 

3829 27562 44200 

8796 94475 

67356 

11 

51.7 

3814 33354 86639 

8728 43035 

66571 

11 

51.8 

3799 47875 72113 

8660 58166 

65796 

* 10 

51.9 

3784 71057 15752 

8593 39092 

65032 

10 

52.0 

3770 02831 98484 

8526 85051 

64278 

10 

52.1 

3755 43133 66268 

8460 95288 

63534 

10 

52.2 

3740 91896 29339 

8395 69059 

62801 

10 

52.3 

3726 49054 61469 

8331 05631 

62077 

10 

52.4 

3712 14543 99230 

8267 04280 

61363 

10 

52.5 

3697 88300 41271 , 

8203 64292 

60658 

9 

52.6 

3683 70260 47604 1 

8140 84962 

59963 

9 

5-2.7 

3669 60361 38900 

8078 65596 

59278 

9 

52.8 

i 3655 58540 95792 

8017 05508 

58601 

9 

52.9 

3641 64737 58191 

7956 04020 

57933 

9 

53.0 

3627 78890 24611 

7895 60466 

57274 

9 

53.1 

3614 00938 51496 

7835 74186 

56624 

9 

53.2 

3600 30822 52567 

7776 44530 

I 55983 

8 

53.3 

3586 68482 98169 

7717 70857 

55350 

8 

53.4 

3573 13861 14628 

7659 52534 

54725 

8 

53.5 

3559 66898 83621 

7601 88937 

54109 

8 

53.6 

3546 27538 41550 

7544 79447 

53500 

8 

53.7 

3532 95722 78928 

7488 23458 

52900 

8 

53.8 

3519 71395 39763 

7432 20369 

52307 

8 

53.9 

3506 54500 20968 

7376 69587 

51722 

8 

54.0 

3493 44981 71759 

7321 70527 

51145 

8 

54.1 

3480 42784 93078 

7267 22613 

50575 

7 

54.2 

3467 47855 37010 

7213 25273 

50013 

1 ^ 

54.3 

3454 60139 06214 

7159 77947 

49458 

! 7 

54.4 

3441 79582 53366 

7106 80078 

48910 

7 

54.5 

3429 06132 80595 

7054 31120 

48369 

7 

54.6 

3416 39737 38945 

7002 30530 

47835 

7 

54.7 

3403 80344 27825 

6950 77776 

47308 

7 

54.8 

3391 27901 94481 

6899 72331 

46788 

7 

54.9 

3378 82359 33467 

6849 13673 

46274 

7 

55.0 

-.(3)3366 43665 86127 

6799 01290 

45767 

6 
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X 


~S2 

-54 

-56 

55.0 

—.(3)3366 43665 86127 

6799 01290 

45767 

1 

6 

55.1 

3354 11771 40076 

6749 34674 

45267 

6 

55.^ 

8341 86626 28699 

6700 13325 

44773 

6 

55.3 

3829 68181 30647 

6661 36749 

44285 

6 

55.4 

3317 56387 69344 

6603 04457 

43803 

6 

55.5 

8305 51197 12498 

6565 15969 

43328 

6 

55.6 

3293 52661 71621 

6507 70808 

42858 

6 

55.7 

3281 60434 01552 

6460 68606 

42394 

6 

55.8 

3269 74766 99990 

6414 08697 

41936 

6 

55.9 

3257 95514 07024 

6367 90625 

41484 

6 

56.0 

3246 22629 04684 

6322 14138 

41038 

6 

56.1 

3234 56066 16482 

6276 78688 

40597 

6 

56.2 

3222 95780 06969 

6231 83836 | 

40162 

5 

56.3 

3211 41726 81291 

6187 29146 

39732 

5 

56.4 

3199 93858 84760 

6143 14188 

39308 

5 

56.5 

3188 52135 02416 

6099 38537 

38888 

5 

56.6 

8177 16510 58610 

6056 01775 

38474 

5 

56.7 

3165 86942 16578 

6013 03488 

38066 

5 

56.8 

3154 63386 78034 

5970 43266 

37662 

5 

56.9 

3143 45801 82756 

5928 20705 

37263 

5 

57.0 

3132 34145 08183 

5886 35408 

36869 

5 

57.1 

3121 28374 69018 

5844 86980 

36480 

5 

57.2 

3110 28449 16833 

5803 75031 

36096 

5 

57.3 

3099 34327 39679 

5762 99179 

35716 

5 

57.4 

3088 45968 61704 

5722 59043 

35341 

5 

57.5 

3077 63332 42772 

5682 54248 

34971 

5 

57.6 

3066 86378 78087 

5642 84424 ! 

34605 

4 

57.7 

3056 15067 97827 

5603 49205 ! 

34244 

4 

57.8 

3045 49360 66771 

5564 48230 

33887 

4 

57.9 

3034 89217 83944 

5525 81142 : 

33534 

4 

58.0 

3024 34600 82260 

5487 47588 , 

, 33186 

4 

58.1 

3013 85471 28163 

5449 47220 ' 

32842 

4 

58.2 

3003 41791 21285 

5411 79693 

32502 ' 

4 

58.3 

2993 03522 94101 

5374 44669 

32166 

4 

58.4 

2982 70629 11586 

5337 41810 

' 31834 i 

4 

58.5 

2972 43072 70881 

5300 70786 

! 31506 

4 

58.6 

2962 20817 00961 

5264 31267 

31182 

4 

58.7 

2952 03825 62309 

5228 22932 

30862 

4 

58.8 

2941 92062 46589 

5192 45458 

' 30546 

4 

58.9 

2931 85491 76326 

; 5156 98530 

j 30234 

! 4 

59.0 

2921 84078 04594 

1 5121 81836 

29925 

i 

I 4 

59.1 

2911 87786 14698 

5086 95067 

29620 

1 4 

59.2 

2901 96681 19869 

i 5052 3791S 

1 29318 

i 4 

59.3 

2892 10428 62958 

! 5018 10087 

29021 

4 

59.4 

1 2882 29294 16134 

j 4984 11277 

28726 

i s 

59.5 

1 2872 53143 80688 

1 4950 41193 

; 28435 


59.6 

i 2862 81943 86236 

1 4916 99545 

28148 

i 1 

59.7 

! 2853 16660 91427 

: 4883 86044 

1 27864 

3 

59.8 

2843 54261 82663 

^ 4851 00408 

27583 

I 3 

59.9 

2833 97713 74308 

i 4818 42355 

27306 

1 3 

60.0 

—.(3)2824 45984 08307 

4786 11607 

1 27032 

1 ^ 
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MATHEMATICAL TABLES 


X 

(x) 

-82 

-54 

60.0 

-.(3)2824 45984 08307 

4786 11607 

27032 

60.1 

2814 99040 53913 

4754 07892 

26761 

60.2 

2805 56851 07411 

4722 30937 

26493 

60.3 

2796 19383 91846 

4690 80475 

26228 

60.4 

2786 86607 56756 

4659 56241 

25967 

60.5 

2777 58490 77907 

4628 57974 

26708 

60.6 

2768 35002 57033 

4597 85416 

26453 

60.7 

2759 16112 21574 

4567 38310 

25200 

60.8 

2750 01789 24425 

4537 16403 

24950 

60.9 

2740 92003 43679 

4507 19448 

24704 

61.0 

2731 86724 82381 

4477 47196 

24460 

61.1 

2722 85923 68278 

4447 99403 

24218 

61.2 

2713 89570 53578 

4418 75829 

23980 

61.3 

2704 97636 14708 

4389 76235 

23744 

61.4 

2696 10091 52072 

4361 00385 

23512 

61.5 

2687 26907 89821 

4332 48048 

23281 

61.6 

2678 48056 75619 

4304 18991 

23054 

61.7 

2669 73509 80406 

4276 12988 

22829 

61.8 

2661 03238 98182 

4248 29813 

22606 

61.9 

2652 37216 45771 

4220 69245 

22386 

62.0 

2643 75414 62604 

4193 31062 

22169 

62.1 

2635 17806 10499 

4166 15048 

21954 

62.2 

2626 64363 73442 

4139 20988 

21741 

62.3 

2618 15060 57373 

4112 48668 

21531 

62.4 

2609 69869 89972 

4085 97880 

21323 

62.5 

2601 28765 20451 

4059 68414 

21117 

62.6 

2592 91720 19344 

4033 60066 

20914 

62.7 

2584 58708 78302 

4007 72632 

20713 

62.8 

2576 29705 09892 

3982 05911 

20515 

62.9 

2568 04683 47393 

3956 69705 

20318 

63.0 

2559 83618 44598 

1 3931 33817 

20124 

63.1 

2551 66484 75621 

3906 28053 

19932 

63.2 

2543 53257 34698 

3881 42222 

19742 

63.3 

2535 43911 35996 

3856 76132 

19654 

63.4 . 

2527 38422 13425 

1 3832 29596 1 

19368 

63.5 

2519 36765 20451 1 

1 3808 02429 

19185 

63.6 

2511 38916 29906 I 

3783 94446 ! 

19003 

63.7 

2503 44851 33807 | 

3760 05466 

18823 

63.8 

2495 54546 43174 | 

3736 35310 

18646 

63.9 

2487 67977 87852 

3712 83799 

18470 

64.0 

2479 85122 16329 

3689 50758 

18296 

64.1 

2472 05955 95564 

3666 36014 

18124 

64,2 

2464 30456 10813 

3643 39393 

17954 

64.3 

2456 58599 65455 

36.20 60727 

17786 

64.4 

2448 90363 80824 

3597 99<S46 

17620 

64.5 

2441 25725 96039 

3575 56585 

17455 

64.6 

2433 64663 67839 

3553 30780 

J7292 

64.7 

2426 07154 70419 

3531 22266 

17131 

64:8 

2418 53176 95266 

3509 30885 

16972 

64.9 

2411 02708 50997 

3487 56475 

16815 

65.0 

-.(3)2403 55727 63204 

3465 98880 

16659 
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X 

ix ) 

-52 


-36 

66.0 

—.(3)2408 56727 68204 

3465 98880 

16659 

2 

65.1 

2396 12212 74290 

3444 57944 

16505 

2 

65.2 

2388 72142 43321 

3423 33513 

16352 

2 

65.3 

2381 35495 46866 

3402 25435 

16202 

2 

65,4 

2374 02260 73845 

3381 33558 

16052 

2 

65.5 

2366 72387 35382 

3360 57733 

15905 

2 

65.6 

2369 45884 54661 

3389 97813 

15759 

2 

65.7 

2352 22721 71734 

3319 53652 

15614 

2 

65.8 

2345 02878 42469 

3299 25105 

15471 

2 

65.9 

2337 86334 38310 

3279 12030 

15330 

2 

66.0 

2330 73069 46180 

3259 14285 

15190 

1 

66.1 

2323 63063 68336 

3239 31730 

15052 

1 

66.2 

2316 56297 22221 

3219 64227 

14915 

1 

66.3 

2309 52760 40334 

3200 11639 

14779 

1 

66.4 

2302 52408 70085 

3180 73830 

14645 

1 

66.5 

2296 55237 73666 

3161 50666 

14513 

1 

66.6 

2288 61233 27912 

3142 42016 

14382 

1 

66.7 

2281 70371 -24175 

3123 47746 

14252 

1 

66.8 

2274 82632 68183 

3104 67729 

14123 

1 

66.9 

2267 97998 79921 

3086 01835 

13996 

1 

67.0 

2261 16450 93494 

8067 49937 

13870 

1 

67.1 

2264 37970 57003 

3049 11909 

13746 

1 

67.2 

2247 62589 32421 

3030 87627 

13623 

1 

67,3 

2240 90138 95466 

8012 76968 

13501 

1 

67.4 

2234 20751 35478 

2994 79309 

13380 

1 

67.5 

2227 64358 55300 

2976 96031 

13261 1 

1 1 

67.6 

2220 90942 71162 

2959 25513 

13143 i 

1 

67.7 

2214 30486 12618 

2941 68138 

13026 

1 

67.8 

2207 72971 22022 

2924 23789 

12910 

1 

67.9 

2201 18380 56316 

2906 92351 

12796 i 

1 1 

68.0 

2194 66696 80960 

2889 73707 

j 12682 1 

1 1 

68.1 

2188 17902 80311 

2872 67746 

12570 I 

1 

68.2 

2181 71981 47408 

2855 74355 

12459 

1 1 

68.3 

2176 28915 88861 

2838 93424 

12349 

1 1 

68.4 

2168 88689 23738 

2822 24841 

12241 

1 1 

68.5 

2162 51284 83456 

2805 68500 

12133 

I 1 

68.6 

2156 16686 11674 

2789 24291 

12027 

i 1 

68.7 

2149 84876 64183 

2772 92109 

11921 

1 

68.8 

2143 55840 08802 

2756 71848 

11817 

1 

68.9 

2137 29560 25269 

2740 63404 

11714 

1 

69.0 

2131 06021 05140 

2724 66674 

j 

11611 

1 

69.1 

2124 86206 51686 

2708 81555 

! 11510 

1 

69.2 

2118 67100 79786 

2693 07946 

11410 

1 

69.3 

2112 51688 15832 

2677 45747 

11311 

1 

69.4 

2106 88952 97625 

2661 94859 

11213 

1 

69,5 

2100 28879 74276 

2646 55183 

11116 

1 

69.6 

2094 21453 06112 

2631 26624 

11019 

1 

69.7 

2088 16667 64571 

2616 09084 

i 10924 

1 

69.8 

2082 14478 32113 

2601 02468 

1 10830 

1 

69.9 

2076 14900 02123 

2586 06682 

10737 

1 

70,0 

—.(3)2070 17907 78814 

2571 21632 

10644 

1 
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a? 


_52 

-54 

70.0 

—.( 3)2070 17907 78814 

2571 21632 

10644 

70.1 

2064 23486 77138 

2556 47228 

10553 

70.2 

2058 31622 22690 

2541 83376 

10462 

70.3 

2052 42299 51617 

2527 29986 

10373 

70.4 

2046 55504 10531 

2512 86970 

10284 

70.5 

2040 71221 56415 

2498 54238 

10196 

70.6 

2034 89437 56536 

2484 31702 

10109 

70.7 

2029 10137 88360 

2470 19275 

10023 

70.8 

2023 33808 39458 

2456 16872 

9938 

70.9 

2017 58935 07429 

2442 24407 

9854 

71.0 

2011 87003 99806 

2428 41795 

9770 

71,1 

2006 17501 33978 

2414 68954 

9687 

71.2 

2000 50413 37104 

2401 05800 

9605 

71.3 

1994 85726 46030 

2387 52251 

9524 

71.4 

1989 23427 07206 

2374 08227 

9444 

71.5 

1983 63601 76610 

2360 73647 

9365 

71.6 

1978 05937 19661 

2347 48431 

9286 

71.7 

1972 50720 11142 

2334 32501 

9208 

71.8 

1966 97837 35125 

2321 25779 

9131 

71.9 

1961 47275 84888 

2308 28188 

9054 

72.0 

1955 99022 62839 

2296 39651 

8978 

72.1 

1950 53064 80440 

2282 60092 

8904 

72.2 

1945 09389 58134 

2269 89437 

8829 

72.3 

1939 67984 25265 

2257 27611 

8756 

72.4 

1934 28836 20007 

2244 74541 

8683 

72.5 

1928 91932 89290 

2232 30154 

8611 

72.6 

1923 57261 88727 

2219 94377 

8539 

72.7 

1918 24810 82540 

2207 67140 

8469 

72.8 

1912 94567 43495 

2195 48372 

8399 

72.9 

1907 66519 52821 

2183 38003 

8329 

73.0 

1902 40655 00150 

2171 35962 

8261 

73.1 

1897 16961 83441 

2159 42183 

8193 

73.2 

1891 95428 08915 

2147 56596 

8125 

73.3 

1886 76041 90985 

2135 79134 

8059 

73.4 

1881 58791 52190 

2124 09731 

7992 

73.5 

1876 43665 23125 

2112 48320 

7927 

73.6 

1871 30651 42380 

2100 94837 

7862 

73.7 

1866 19738 56473 

2089 49215 

7798 

73.8 

1861 10915 19780 

2078 11391 

7734 

73.9 

1856 04169 94478 

2066 81302 

7671 

74.0 

1850 99491 50479 

2055 58884 

7609 

74.1 

1845 96868 65363 

2044 44075 

7547 

74.2 

1840 96290 24322 

2033 36813 

7486 

74.3 

1835 97745 20094 

2022 37036 

7425 

74.4 

1831 01222 52902 

2011 44685 

7365 

74.5 

1826 06711 30395 

2000 59700 

7306 

74.6 

1821 14200 67588 

1989 82019 

7247 

74.7 

1816 23679 86800 

1979 11586 

7188 

74.8 

1811 35138 17598 

1968 48341 

7130 

74.9 

1806 48564 96737 

1957 92226 

7073 

75.0 

“( 3)1801 63949 68101 

1947 43184 

7016 
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£tr 


-52 

-64 

75.0 

—.(3)1801 63949 68101 

1947 43184 

7016 

75.1 

1796 81281 82649 

1937 01159 

6960 

75.2 

1792 00550 98356 

1926 66093 

6904 

75.3 

1787 21746 80156 

1916 37933 

6849 

75.4 

1782 44858 99889 

1906 16621 

6795 

75.5 

1777 69877 36244 

1896 02104 

6740 

75.6 

1772 96791 74702 

1885 94328 

6687 

75.7 

1768 25592 07488 

1875 93238 

6634 

75.8 

1763 56268 33512 

1865 98781 

6581 

75.9 

1758 88810 58316 

1856 10906 

6529 

76.0 

1764 23208 94027 

1846 29559 

6477 

76.1 

1749 59453 59296 

1836 54689 

6426 

76.2 

1744 97534 79254 

1826 86245 

6375 

76.3 

1740 37442 85457 

1817 24176 

6325 

76.4 

1735 79168 15836 

1807 68431 

6275 

76.5 

1731 22701 14645 

1798 18961 

6225 

76.6 

1726 68032 32416 

1788 75717 

6177 

76.7 

1722 15152 25905 

1779 38650 

6128 

76.8 

1717 64051 58043 

1770 07710 

6080 

76.9 

1713 14720 97891 

1760 82851 

6032 

77.0 

1708 67151 20690 

1751 64024 

5985 

77.1 

1704 21333 07314 

1742 51182 

5939 

77.2 

1699 77257 45219 

1733 44279 

5892 

77.3 

1695 34915 27404 

1724 43269 

5846 

77.4 

1690 94297 62867 

1715 48104 

5801 

77.5 

1686 65395 26415 

1706 58741 

, 5756 

77.6 

1682 18199 68714 

1697 75134 

5711 

77.7 

1677 82701 66147 

1688 97288 

5667 

77.8 

1673 48892 70818 

1680 25008 

5623 

77.9 

1669 16764 00496 

1671 58403 

5580 

78.0 

1664 86306 88578 

1662 97376 

1 

5537 

1 

78.1 

1660 57512 74036 

1654 41887 

5494 

78.2 

1656 30373 01380 

1645 91891 1 

5452 

78.3 

1652 04879 20616 

1637 47348 

5410 

78.4 

1647 81022 87199 

1629 08214 1 

5368 

78.5 

1643 687^5 61997 

1620 74448 ! 

5327 

78.6 

1689 38189 11242 

1612 46010 i 

5286 

78.7 

1635 19195 06497 

1604 22857 

5246 

78.8 

1631 01805 24609 

1596 04951 

5206 

78.9 

1626 86011 47672 

1587 92251 

; 5166 

79.0 

1622 71805 62986 

1579 84716 

5127 

79.1 

1618 59179 63016 

1571 82309 

5088 

79.2 

1614 48125 46365 

i 1563 84989 

5049 

79.3 

1610 38635 12684 

1555 92719 

5011 

79.4 

1606 30700 72731 

1548 05459 

4973 

79.5 

1602 24314 38237 

1540 23172 

4935 

79.6 

1598 19468 26915 

1532 45820 

4898 

79.7 

1594 16154 61413 

1524 73366 

4861 i 

79,8 

1590 14365 69278 

1517 05773 

4824 i 

79.9 

1586 14093 82915 

1509 43004 

4788 

80.0 

—.(3)1582 15331 39557 

1501 85023 

4752 
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X 


-52 

-S4 

80.0 

— ( 3)1582 15331 39557 

1501 85023 

4752 

80.1 

1578 18070 81221 

1494 31794 

4716 

80.2 

1574 22304 54680 

1486 83281 

4681 

80.3 

1570 28025 11420 

1479 39449 

4646 

80.4 

1566 35225 07608 

1472 00262 

4611 

80.6 

1562 43897 04059 

1464 65687 

4576 

80.6 

1558 54033 66196 

1457 35687 

4542 

80.7 

1654 66627 64021 

1450 10230 

4508 

80.8 

1550 78671 72075 

1442 89282 

4475 

80.9 

1546 93158 69412 

1435 72808 

4442 

81.0 

1543 09081 39557 

1428 60776 

4409 

81.1 

1539 26432 70477 

1421 53152 

4376 

81.2 

1535 45205 54550 

1414 49904 

4343 

81.3 

1531 65392 88526 

1407 51000 

4311 

81.4 

1527 86987 73503 

1400 56406 

4279 

81.5 

1524 09983 14886 

1393 66093 

4248 

81,6 

1520 34372 22361 

1386 80026 

4216 

81.7 

1516 60148 09863 

1379 98177 

4185 

81.8 

1512 87303 95541 

1373 20512 

4155 

81.9 

1509 15833 01732 

1366 47003 

4124 

82.0 

1505 45728 54925 

1859 77617 

4094 

82.1 

1501 76983 85735 

1353 12326 

4064 

82.2 

1498 09592 28870 

1346 51097 

4034 

82.3 

1494 43547 23101 

1339 93903 

4095 

82.4 

1490 78842 11235 

1333 40713 

3975 

82.5 

1487 15470 40083 

1326 91499 

3946 

82.6 

1483 53425 60429 

1 1820 46231 

3918 

82.7 

1479 92701 27006 

1 1314 04880 

3889 

82.8 

1476 33290 98463 i 

1 1307 67419 

3861 

82.9 

1472 75188 37339 ! 

! 1301 33818 

3833 

83.0 

1469 18387 10034 | 

! 1295 04061 

3805 

83.1 

1465 62880 86780 

1288 78088 

3777 

83.2 

1462 08663 41613 

1282 55902 

1 3750 

83.3 

1458 55728 52348 

1276 87467 

I 3723 

83.4 

1455 04070 00550 

1270 22754 

1 3696 

83.5 

1451 53681 71507 1 

1264 11738 

! 3669 

83.6 

1448 04557 54202 I 

1258 04391 

1 3643 

83.7 

1444 56691 41288 j 

1262 00688 ! 

3617 

83.8 

1441 10077 29061 

1246 00601 

3591 

83.9 

1437 64709 17436 

1240 04105 

3565 

84.0 

1434 20581 09916 

1234 11174 

j 

3540 

84.1 

1480 77687 13570 

1228 21783 

3514 

84.2 

1427 36021 39007 

1222 35907 ! 

3489 

84.3 

1423 95578 00351 

1216 53519 i 

3464 

84.4 

1420 56351 15214 

1210 74596 

3440 

84.5 

1417 18335 04672 

1204 99112 

3415 

84.6 

1413 81523 93243 

1199 27043 

3391 

84.7 

1410 45912 08856 

1193 58366 

3367 

84.8 

1407 11493 82836 

1187 93054 

3343 

84.9 

1403 78263 49870 

1182 31086 

3319 

85.0 

“( 3)1400 46215 47989 

1176 72437 

1 

3296 
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£C 


^82 

-5 4 

85.0 

—.(3)1400 46215 47989 

1176 72437 

3296 

85.1 

1397 15344 18546 

1171 17083 

3272 

85.2 

1393 85644 06187 

1165 65002 

3249 

85.3 

1390 67109 68829 

1160 16170 

3226 

85.4 

1387 29735 27642 

1154 70565 

3204 

85.5 

1384 03615 67919 

1149 28163 

3181 

85.6 

1380 78445 34559 

1143 88941 

3159 

85.7 

1377 54518 91041 

1138 52879 

3136 

85.S 

1374 31731 00401 

1133 19953 

3114 

85,9 

1371 10076 29715 

1127 90142 

3093 

86.0 

1367 89549 49170 

1122 63423 

30-71 

86.1 

1364 70145 32048 

1117 39775 

3050 

86.2 

1361 51858 54701 

1112 19177 

3028 

86.3 

1358 34683 96531 

1107 01607 

3007 

86.4 

1355 18616 39968 

1101 87044 

2986 

86.5 

1352 03650 70450 

1096 75468 

2965 

86.6 

1348 89781 76399 

1091 66857 

2945 

86.7 

1346 77004 49205 

1086 61191 

2924 

86.8 

1342 65313 83202 

1081 58449 

2904 

86.9 

1339 54704 75648 

1076 58611 

2884 

87.0 

1336 45172 26705 

1071 61658 

2864 

87.1 

1338 36711 39420 

1066 67568 

2844 

87.2 

1330 29317 19704 

1061 76323 

2825 

87.3 

1327 22984 76310 

1056 87903 

2805 

87.4 

1324 17709 20820 

1052 02287 

2786 

87.5 

1321 13485 67616 

1047 19458 

2767 

87,6 

1318 10309 33871 | 

1042 39395 

2748 

87.7 

1316 08175 39622 1 

1037 62081 ! 

2729 

87.8 

1312 07079 07253 | 

1 1032 87495 

2710 

87.9 

1309 07016 62478 

1 1028 15619 

2692 

88.0 

1306 07980 33323 

1 1023 46435 

i 

2673 

88.1 

1303 09968 50602 

1018 79924 

2655 

88.2 

1300 12976 47805 

; 1014 16068 

2637 

88.3 

1297 16996 61076 

! 1009 54849 

2619 

88.4 

1294 22027 29196 

1004 96249 

2601 

88.5 

1291 28062 93564 

1 1000 40250 

2583 

88.6 

1288 36098 98182 

995 86834 

2566 

88.7 

1285 43130 89634 

991 35984 

2548 

88.8 

1282 52154 17070 

986 87683 

2581 

88.9 

1279 62164 32189 

1 982 41913 

2514 

89.0 

1276 73156 89221 

! 977 98656 

2497 

89.1 

1273 85127 44908 

‘ 973 57897 

2480 

89.2 

1270 98071 68494 

969 19618 

2463 

89.S 

1268 11984 91697 

i 964 83803 

2447 

89.4 

1266 26863 08704 

i 960 50435 

2430 

89.5 

1262 42701 76146 

956 19496 

2414 

89.6 

1259 59496 63083 

951 90972 

2398 

89.7 

1266 77248 40993 

947 64846 

2382 

89.8 

1253 96937 83749 

943 41102 

2866 

89.9 

1251 15575 67607 

939 19723 

2350 

90.0 

1 

—.(3)1248 36152 71188 

935 00694 

2334 
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X 



^54 

90.0 

— (3)1248 36152 71188 

935 00694 

2SS4 

90.1 

1245 57664 75463 

930 84000 

2319 

90.2 

1242 80107 63738 

926 69624 

2303 

90.3 

1240 03477 21638 

922 57552 

2288 

90.4 

1237 27769 37089 

918 47767 

2273 

90.5 

1234 52980 00307 

914 40255 

2258 

90.6 

1231 79105 03781 

910 35001 

2243 

90.7 

1229 06140 42256 

906 31989 

2228 

90.8 

1226 34082 12720 

902 31205 

2213 

90.9 

1223 62926 14389 

898 32634 

2198 

91.0 

1220 92668 48691 

894 36261 

2184 

91.1 ♦ 

1218 23305 19255 

890 42072 

2169 

91.2 

1215 54832 31890 

886 50062 

2155 

91.3 

1212 87245 94576 

882 60187 

2141 

91.4 

1210 20542 17449 

878 72463 

2127 

91.5 

1207 54717 12785 

874 86866 

2113 

91.6 

1204 89766 94986 

871 03381 

2099 

91.7 

1202 25687 80567 

867 21995 

2085 

91.8 

1199 62475 88144 

863 42694 

2071 

91.9 

1197 00127 38414 

859 65465 

2058 

92.0 

1194 38638 54149 

855 90293 

2044 

92.1 

1191 78005 60178 

852 17166 

2031 

92.2 

1189 18224 SS373 

848 46070 

2018 

92.8 

1186 59292 52639 

844 76992 

2005 

92.4 

1184 01204 98896 

841 09919 

1992 

92.5 

1181 43958 55073 

837 44837 

1979 

92.6 

1178 87549 56087 

833 81734 

1966 

92.7 

1176 31974 88834 

830 20596 

1953 

92.8 

1173 77229 42177 

826 61412 

1940 

92.9 

1171 23311 06933 

823 04168 

1928 

93.0 

1168 70215 75856 

819 48851 

1915 

93.1 

1166 17989 93630 

815 95451 

1903 

93.2 

1163 66480 06855 

812 43953 

1891 

93.3 

1161 15882 64033 

808 94345 

1878 

93.4 

1158 65994 15556 

805 46617 

1866 

93.5 

1156 16961 13696 

802 00754 

1854 

93.6 

1153 68730 12589 

798 56746 

1842 

93.7 

1151 21297 68230 

795 14581 

1831 

93.8 

1148 74660 38450 

I 791 74246 

1819 

93.9 

1146 28814 82917 

i 788 35730 

1807 

94.0 

1143 83757 63113 

1 784 99021 

1796 

94.1 

1141 39485 42331 

781 64108 

1784 

94.2 

1138 95994 85656 

778 30979 

1773 

94.3 

1136 53282 59960 

774 99623 

1761 

94.4 

1134 11345 33888 

771 70028 

1750 

94.5 

1131 70179 77843 

768 42184 

1739 

94.6 

1129 29782 63983 

765 16079 

1728 

94.7 

1126 90150 66201 

761 91702 

1717 

94.8 

1124 51280 60122 

758 69042 

1706 

94.9 

1122 13169 23088 

755 48088 

1695 

95.0 

—.(3)1119 75813 34133 

752 28829 

1685 
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95.0 

95.1 

95.2 

95.3 

95.4 

95.5 

95.6 

95.7 

95.8 

95.9 

96.0 

96.1 

96.2 

96.3 

96.4 

96.5 

96.6 

96.7 

96.8 

96.9 

97.0 

97.1 

97.2 

97.3 

97.4 

97.5 

97.6 

97.7 

97.8 

97.9 

98.0 

98.1 

98.2 

98.3 

98.4 

98.5 

98.6 

98.7 

98.8 

98.9 

99.0 

99.1 

99.2 
99.S 

99.4 

99.5 

99.6 

99.7 

99.8 

99.9 
100.0 


4^" (a;) 


.(3)1119 

1117 

1115 

1112 

1110 

1108 

1105 

1103 

1101 

1098 

1096 

1094 

1091 

1089 

1087 

1085 

1082 

1080 

1078 

1076 

1073 


1071 

1069 

10fe7 

1064 

1062 

1060 

1058 

1056 

1054 

1051 

1049 

1047 

1045 

1043 

1041 

1039 

1036 

1034 

1032 

1030 


75813 

39209 

03355 

68246 

33880 

00254 

67365 

35209 

03783 

73085 

43111 

13859 

85324 

57505 

30398 

04001 

78310 

53322 

29035 

05445 

82550 

60347 

38833 

18005 

97860 

78396 

59609 

41498 

24058 

07288 

91185 

75745 

60966 

46847 

33382 

20571 

08411 

96898 

86030 

75805 

66220 


34133 

74012 

25147 

71637 

99247 

95393 

49133 

51160 

93785 

70935 

78134 

12501 

72735 

59107 

73450 

19148 

01129 

25854 

01304 

36977 

43875 

34492 

22813 

24294 

55863 

35903 

84247 

22170 

72377 

58996 

07569 

45043 

99762 

01459 

S1243 

71599 

06372 

20760 

51310 

35906 

13761 


1028 

1026 

1024 

1022 

1020 

1018 

1016 

1014 

1012 

1010 


57272 

48959 

41278 

34226 

27802 

22003 

16825 

12267 

08326 

04999 


25410 

12703 

18794 

88135 

66470 

00822 

39490 

32040 

29296 

83335 


1 

-52 

-54 

752 28829 

1685 

749 11256 

1674 

745 95356 

1663 

742 81119 

1653 

739 68536 

1642 

736 57595 

1632 

733 48286 

1622 

730 40599 

1612 

727 34524 

1602 

724 30050 

1592 

721 27168 

1582 

718 25867 

: 1572 

715 26138 

! 1562 

712 27971 

1552 

709 31356 

1542 

706 36283 

1533 

703 42743 

i 1523 

700 50726 

1514 

697 60223 

1504 

694 71224 

1495 

691 83721 

1486 

688 97703 

! 1477 

686 13161 

1467 

683 30087 

1458 

680 48471 

1449 

677 68305 

1440 

674 89577 

1431 

672 12284 

1423 

669 36412 

1414 

666 61954 

1405 

663 88901 

1397 

661 17245 

1388 

658 46977 

1380 

655 78088 

1371 

653 10571 

1363 

650 44416 

1354 

647 79616 

1346 

645 16162 

1338 

642 54046 

1330 

639 93259 

1322 

637 33794 

1314 

634 75643 

1306 

632 18798 

1297 

629 63251 

1290 

627 08993 

1282 

624 56017 

1274 

622 04316 

1267 

619 53882 

1259 

617 04706 

1251 

614 56782 

1244 

612 10102 

1236 
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TABLE 21 

The PENTAGAMMA FUNCTION 

Description: (a;) to 10 decimal places from x = 0.0 to 

X — — 10.0 by increments of .1. 

LogiolF'®’ ix) to 10 decimal places from x — 0.0 to a; == — 10.00 by 
increments of .1. 

(a:) to 12 decimal places from x — 0.00 to x 1.00 by incre- 
ments of .01. 

Logio (*) to 10 decimal places from x = 0.00 to a: = 1.00 by 
increments of .01. 



100 


MATHEMATICAL TABLES 


X 

^( 3 ) (- rc ) 

LOgio^<3) (_j;) 

■X 


Logio ’*'<'*> (-*) 

0,0 

00 

00 

5.0 

CO 

OO 

0.1 

60009.73901 40938 

4.77822 17380 

5.1 

60014.24067 91330 

4.77825 48156 

0.2 

3765.37089 20705 

3.57680 77610 

5.2 

3768.60524 93032 

3.57618 06487 

0.3 

766.61989 04192 

2.88458 00831 

5.3 

769.01081 23670 

2.88593 24461 

0.4 

281.78204 10453 

2.44991 33105 

5.4 

283.59269 84844 

2.45269 50450 

0.5 

193.40909 10340 

2.28647 68838 

5.5 

194.80904 84045 

2.28960 91248 

0.6 

282.49155 53302 

2.45100 54697 

5.6 

283.59360 44888 

2.45269 64325 

0.7 

768.13135 23269 

2.88543 54918 

5.7 

769.01262 92973 

2.88593 34722 

0.8 

3767.89343 23647 

3.57609 86111 

5.8 

3768.60798 70578 

3.57618 09642 

0.9 

60013.65782 42068 

4.77825 00977 

5.9 

60014.24435 27002 

4.77825 43422 

1.0 

00 

00 

6.0 

00 

OO 

1.1 

60013.83709 48260 

4.77825 13950 

6.1 

60014.24501 25642 

4.77825 43469 

1.2 

3768.26441 05890 

3.57614 13686 

6.2 

3768.60930 98498 

3.57618 11167 

1.3 

768.72065 71990 

2.88576 85517 

6.3 

769.01462 11747 

2.88593 45971 

1.4 

283.34389 02748 

2.45231 38524 

6.4 

283.59627 47631 

2.45270 05217 

1.5 

194.59427 62192 

2.28913 00617 

6.6 

194.81240 96314 

2.28961 66180 

1.6 

283.40708 26740 

2.45241 06995 

6.6 

288.59676 65882 

2.45270 12749 

1.7 

768.84973 4530 J 

2.88584 14687 

6.7 

769.01560 67991 

2.88593 51537 

1.8 

3768.46499 15783 

3.57616 44851 

6.8 

3768.61079 32383 

3.57618 12876 

1.9 

60014.11822 58305 

4.77825 34294 

6.9 

60014.24699 97060 

4.77825 43613 

2.0 

00 

00 

7.0 

oo 

OO 

2.1 

60014.14560 82540 

4.77825 36275 

7.1 

60014.24737 36831 

4.77825 43640 

2.2 

3768.52054 06348 

3.57617 08867 

7.2 

3768.61154 25029 

3.57618 13789 

2.3 

768.98506 46661 

2.88588 96658 

7.3 

769.01673 39816 

2.88593 57902 

2.4 

283.52473 51822 

2.45259 09534 

7.4 

283.59827 56584 

2.45270 85859 

2.5 

194.74787 62192 

2.28947 27301 

7.5 

194.81430 59277 

2.28962 08454 

2.6 

283.53838 05977 

2.45261 18545 

7-6 

283.59856 50320 

2.45270 40290 

2,7 

768.96263 51155 

2.88590 52374 

7.7 

769.01731 36216 

2.88593 61176 

2.8 

3768.56260 71551 

3.57617 57346 

7.8 

3768.61241 42003 

3.57618 14744 

2.9 

60014.20305 77431 

4,77825 40433 

7.9 

60014.24854 01392 

4.77825 43725 

3.0 

00 

00 

8.0 

00 

CO 

3.1 

60014.21057 69986 

4.77825 40977 

8.1 

60014.24876 75175 

4.77825 43741 

3.2 

3768.57776 10987 

3.57617 74809 

8.2 

3768.61286 95791 

3.57618 15269 

3.3 

768.98565 82554 

2.88591 82402 

8.8 

769.01799 82489 

2.88593 65042 

3.4 

283.56963 40699 j 

2.46265 97228 

8.4 

283.59948 07890 

2.45270 54314 

3.5 

194.78785 95595 

2.28956 18853 

8 . 5 1 

194.81545 53392 

2.28962 34077 

3.6 

283.5741030486 

2.45266 65670 

8.6 

283.59966 19078 

2.45270 57087 

3.7 

768.9946494409 

2.88592 33180 

8.7 

769.01836 09291 

2.88593 67091 

3.8 i 

3768.5913822566 

3.57617 90507 

8.8 

3768.61341 47083 

3.57618 15897 

3,9 

60014.22899 31355 

4.77825 42310 

8.9 

60014.24949 64328 

4.77825 43794 

4,0 

CO 

00 

9.0 

00 

00 

4.1 

60014.23181 02169 

4.77825 42514 j 

9.1 

60014.24964 24724 

i 4.77825 43804 

4.2 

3768.5970431830 

3.57617 97031 i 

9.2 

3768.61370 71083 

3.57618 16234 

4.3 

769.00320 82678 

2 . 8859281517 ! 

9.3 

769.01880 03321 

2.88593 69572 

4.4 

283.58564 21978 

2.45268 42389 

9 .^ 

283.60024 92819 

2.45270 66082 

4.5 

194.80249 14753 

2.28959 45069 

9.5 

194.81619 19818 i 

2.28962 50499 

4.6 

283.58750 35153 

2.45268 70894 

9.6 

283.60036 83332 

2.45270 67905 

4.7 

769.00694 53266 

2.88593 02622 

9.7 

769.01903 86710 1 

2.88593 70918 

4.8 

3768.60268 50633 

3.57618 03532 

9.8 

3768.61406 52078 i 

' 3.57618 16647 

4,9 

60014.2394011270 

4.77825 43063 

9.9 

60014.25012 10450 | 

4.77825 43839 

5.0 

00 

00 

10.0 

00 1 

i 
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£C 

^( 3 ) ( a :) 

(*) 

£ 1 * 

^ — 

.00 

I 

00 

oc 

.50 

97 . 409091034002 ; 1.98859 94908 

.01 

600000006.251061 872883 

8.77815 12549 

.51 

90.064057 951274 1.95455 15107 

.02 

37500006.019694 989010 

7.57403 133741 

.62 

83.402974 449219 1.92118 15394 

.03 

7407413.206591 264672 

6 . 8696 S 65715 ! 

.53 

77.360667 296222 1.88846 40647 

.04 

2343755.588916 839889 

6.36991 23206 

.54 

71.841434 683900 1.86637 49967 

.05 

960005.388322 313195 

5.98227 36706 ! 

.55 

66.817706 331072 1.82489 15634 

.06 

462968.159828 659993 

6.66555 11239 

.56 

62.228913 110931 1.79399 22157 

.07 

249900.890764 764475 

5.39776 78041 

.57 58.030530 449132 ; 1.76365 65404 

.08 

146489.214396 970237 

5.16580 56499 

.58 

54.183266 294418 1.73386 51817 

.09 

91454.146643 018277 

4.96120 34017 

.59 

50.652869 791560 1.70459 97688 

.10 

60004.512876 790267 

4.77818 39144 

.60 

47.407041045346 1.67584 28493 

.11 

40985.167530 712526 

4.61262 67146 

.61 

44.419925 813845 ' 1.64757 78289 

.12 

28939.399296 360683 

4.46148 95120 

.62 

41.666681 766520 1.61978 89782 

.13 

21011.742042 291220 

4.32246 20603 

.63 

39.125605 220147 : 1.59246 10685 

.14 

1562 : 2.432580 950850 

4.19374 86589 

.64 

86.777309 126023 1.56557 99502 

.15 

11855.663789 873839 

4.07392 58744 

.65 

34.604444 606955 ' 1.53913 18833 

.16 

9158.962353 954041 

3.96184 62739 

. 66 ; 32.591459 596683 : 1.51310 38106 

.17 

7187.892987 823735 

3.85657 13916 

.67 

30.724389 168991 : 1.4874832574 

.18 

5719.049938 300615 

3.76732 38888 

.68 

28.990672 999863 1 1.46225 82973 

.19 

4607.365460 670764 

3.66345 26623 

.69 

27.378996 116505 i 1.43741 75202 

.20 

8753.244994 864726 

3.57440 69141 

.70 

25.879149 678428 ; 1.41295 00024 

.21 

3088.279186 311721 

3,48971 65544 

.71 

24.481909 029247 : 1.38884 52798 

.22 

2564349216 032898 

3.40897 71675 

.72 

23.178926 670914 ' 1.36509 33215 

.23 

2147.031036 266365 

3.33183 83223 

.73 

21 . 962638158568 : 1.3416846064 

.24 

1811.316623 632960 

3.2579943728 

.74 

20.826179 205636 1.31860 96011 

.25 

1538.782144 009188 

3.18717 71380 

.75 

19.763312 534851 ; 1.29585 97384 

.26 

1315.679227 969460 

3.11916 00179 

.76 

18.768363 218051 : 1.27342 63995 

.27 

1131.626793 518048 

3.05370 32214 

.77 

17.836161 424344 1 1.25130 13942 

.28 

978.700618 129805 

2.9906498626 

,78 

16.961991 645094 ! 1.22947 68450 

«29 

850.790713 118995 

2.92982 27407 

.79 

16.141547 591700 ^ 1.20794 51707 

.30 

743.141764 665050 

2.87107 16694 

.80 

15.370892 070483 1.18669 90730 

.31 

652.020487 032575 

2.81426 12418 

.81 

14.646421 231746 1.16573 15201 

.32 

674.472113 346920 

2.76926 89515 

.82 

13.964832 669453 . 1.14503 57360 

.33 

508.140256 630845 

2.7059836026 

.83 

13.823096 916078 1.12460 51870 

.34 

451.132336 062046 

2.65430 39574 

.84 

12.718431 935761 1.10443 35698 

.35 

401.918114 585505 

2.60413 76804 

.86 

12.148280 269339 1.08451 48025 

.36 

359.262538 206280 

2.65539 98452 

.86 

11.610288 528348 1.06484 30122 

.37 

322.116578 317432 

, 2.50801 30771 

.87 

11.102288 972741 1.04541 25267 

.38 

289.671528 549204 

2.46190 58110 

i .88 

10.622282 939618 1.02621 78649 

.39 

261.228440 402937 

2.41701 21449 

i .89 

10 .] 68425 918669 1.00725 37284 

.40 

236.195259 033947 

2.3732711760 

.90 

1 

9.739014 093777 0.98861 49943 

.41 

214.104850 516858 

2.33062 65062 

i .91 

9.332472 194394 0.96999 67046 

.42 

194.547568 458811 

2.28902 58070 

.92 

8.947342 513378 0.95169 40629 

.43 

177.182341 482412 

2.24842 04365 

.93 

8.582274 971155 ; 0.98860 24249 

.44 

161.720508 918988 

2.20876 50993 

.94 

8.236018 114901 0.91571 72931 

.45 

147.916814 544070 

2.17001 75454 

i . 95 : 7.907410 956358 : 0.89803 431 U 1 I 

.46 

185.562104 651558 

2.13213 83026 

.96 

7.595375 562408 0.88054 

.47 

124.477379 616472 

2.09509 04367 

.97 

7 . 298910 ' 321945 . 0.86325 80278 

.48 

114.608925 177412 

2.05883 93381 

i . 98 : 7.017083 821124 ; 0.84615 60 b 44 | 

.49 

105.624311 871461 

2.02335 25283 

.99 

6.749029 266528 0.8292418114 [ 

.50 

97.409091 034002 

1.98869 94908 

1.00, 6.493939 402267 0.812d0 8:^317 
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TABLE 22 

The Pentagamma Function 

Description: to 15 decimal places with central differences 

from X = 1,00 to a: = 4.00 by increments of .01. 



1Q4 


MATHEMATICAL TABLES 


X 

4 r ( Sj ( a ;) 

52 

64 


68 

810 

1.00 

6.49893 94022 66829 

1221 23348 77910 

506660 88847 

3642 40897 

4013486 

62834 

1.01 

6.25106 18728 83403 

1151 06455 09837 

467959 86153 

329^7 41407 

3661468 

54637 

1.02 

6.01969 49890 09813 

1085 57521 27917 

432556 24866 

2988 03375 

3164067 

47597 

1.03 

5.79918 38572 64140 

1024 41143 70864 

400140 66954 

2710 29409 

2814273 

41512 

1.04 

5.68891 68398 89332 

967 24906 80764 

370435 38451 

2460 69716 

2505991 

36254 

1.05 

6.38832 23131 95287 

913 79105 29116 

343190 79664 

2236 16015 

2233964 

31705 

1.06 

6.19686 56970 30368 

863 76494 57131 

318182 36892 

2033 96277 

1993641 

27759 

1.07 

6.01404 67303 22561 

816 92066 22039 

295207 90397 

1851 70181 

1781078 

24339 

1.08 

4.83939 69702 36803 

773 02845 77344 

274085 14083 

1687 25162 

1692854 

21360 

1.09 

4.67247 74947 28389 

731 8771046732 

254649 62931 

153872998 

1425990 

18776 

1.10 

4.51287 67902 66707 

693 27224 79052 

236752 84777 

140446823 

1277902 

16518 

1.11 

4.36020 88082 84077 

657 08491 96148 

220260 53446 

1282 98551 

1146332 

14551 

1.12 

4.21411 11754 97596 

623 00019 66691 

205051 20666 

1172 96610 

1029313 

12833 

1,13 

4.07424 86446 77805 

591 01598 57900 

191014 84495 

1073 23982 

925127 

11830 

1.14 

3.94028 60737 15914 

560-94192 33603 

178051 72306 

982 76481 

832271 

10004 

1.15 

3.81193 80219 87627 

532 64837 81613 

166071 36599 

900 61262 

749418 

8921 

1.16 

3.68891 64540 40951 

506 01554 66222 

154991 62144 

825 95440 

675487 

7698 

1.17 

3.67095 50415 60498 

480 93263 12975 

144737 83128 

75805115 

609262 

7160 

1.18 

3.45780 29653 93020 

457 29709 42866 

135242 09228 

696 24043 

550178 

6026 

1.19 

3.34922 38401 68408 

435 01397 81985 

126442 59370 

639 93148 

497129 

5548 

1.20 

3.24499 48647 25780 

413 99528 80474 

118283 02661 

588 59383 

449628 

4871 

1.21 

3.14490 5842163626 

394 15942 81624 

110712 05335 

541 75245 

406998 

4355 

1.22 

3.04875 84188 88097 

375 43068 88109 

103682 83253 

498 98106 

368723 

3812 

1.23 

2.95636 52924 90677 

357 73877 77848 

97152 59279 

459 89690 

334260 

3602 

1.24 

2.86754 95588 76104 

341 01839 26865 

91082 24994 i 

42415533 

303398 

2884 

1.25 

2.78214 40091 88396 

325 20883 00865 

85436 06243 1 

391 44775 

275422 

2904 

1.26 

2.69999 05478 01553 

1 310 25362 81109 

80181 32267 ' 

361 49439 

250349 

2404 

1.27 

2.62093 96226 95819 

296 10023 93619 

75288 07729 | 

334 04450 

227680 

2215 

1.28 

2.54484 96999 83704 

282 69973 13858 

70728 87642 

308 87142 

207226 

1977 

1.29 

2.47158 67745 85446 

270 00651 21739 

66478 54697 I 

285 77060 

188749 

1 1771 

1.30 

2.40102 39143 08927 

257 97807 84317 

62513 98813 | 

264 55728 

172044 

1591 

1.31 

2.33304 08348 16724 

246 57478 45707 

58813 98656 i 

245 06439 

156929 

1428 

1.32 

2.26752 35031 70229 

235 75963 05755 

55359 04939 | 

227 14079 

143242 

1285 

1.33 

2.20436 37678 29488 

225 49806 70742 

52131 25302 j 

210 64962 

130840 

1155 

1.34 

2.14345 90131 59489 

215 75781 61030 

49114 10626 1 

195 46683 

119592 

1040 

1.35 

2.08471 18366 50521 

206 50870 61945 

46292 42633 i 

181 47997 

109385 

938 

1.36 

2.02802 97472 03497 

197 72252 05493 

43652 22638 , 

168 58696 

100115 

845 

1.37 

1.97382 48829 61966 

189 37285 71678 

41180 61339 1 

156 69511 

91691 

763 

1.38 

1.92051 37472 92113 

181 43499 99204 

38865 69552 i 

145 72016 

84029 

689 

139 

1.86951 69616 21463 

173 88579 96280 

36696 49779 I 

135 58549 

77056 

623 

1.40 

1.82025 90339 47094 

166 70856 43137 

34662 88557 | 

126 22139 

70706 

563 

141 

1.77266 81419 15862 

159 86795 78550 

32755 49473 

117 56435 

64919 

510 

1.42 

1.72667 59294 63180 

153 35990 63436 

30965 66824 ' 

109 556491 

59642 

462 

1.43 

1.68221 73160 73934 

147 16151 15146 

29285 39825 i 

102 145051 

54826 

418 

1.44 

1.63923 03177 99833 

141 25597 06681 

27707 27330 ! 

95 281871 

50429 

380 

1.45 

1.59765 58792 32414 

135 62750 25546 

26224 43023 

88 922991 

46412 

344 

1.46 

1.55743 77156 90541 

130 26127 87433 

24830 51014 : 

83 02822 

42739 

313 

1.47 

1.51852 21649 36101 

125 14336 00335 

23519 61828 

77 56084 

39379 

284 

1.48 

1.48085 80477 81996 

120 26063 75065 

22286 28725 

72 487,25 

36303 

259 ■ 

1.49 

1.44439 65370 02957 

115 60077 78520 

21125 44348 

67 77669 

33486 

235 

150 

1.40909 10340 02437 

111 15217 26323 

20032 37639 

63 40100 

30905 

214 
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X 


52 

84 

86 

8s 

Sio 

1.50 

1.40909 10340 02437 

111 15217 26323 

20032 37639 

63 40100 

30005 

214 

1.51 

1.37489 70527 28241 

106 90389 11765 

19002 71030 

59 33435 

28537 

195 

1.52 

1.34177 21103 65810 

102 84563 68237 

18032 37850 

55 55308 

26365 

178 

1.53 

1.30967 56243 71615 

98 96770 62565 

17117 59990 

52 03546 

24371 

162 

1.54 

1.27856 88154 39985 

95 26095 16883 

16254 85670 

48 76156 

22540 

149 

1.55 

1.24841 46160 25239 

91 71674 56872 

15440 87505 

45 71305 

20856 

135 

1.56 

1.21917 75840 - 67365 

88 32694 84366 

14672 60646 

42 87310 

19308 

124 

1.57 

1.19082 38215 93856 

85 08387 72505 

13947 21096 

40 22625 

17884 

114 

1.58 

1.16332 08978 92853 

81 98027 81741 

13262 04172 

37 75823 

16573 

103 

1.59 

1.13663 77769 73592 

79 00929 95149 

12614 63070 

35 45595 

15365 

96 

1.60 

1.11074 47490 49479 

76 16446 71626 

12002 67563 

33 30732 

14253 

86 

1,61 

1.08561 33667 96992 

73 43966 15666 

11424 02787 

31 30122 

13227 

80 

1.62 

1.06121 63791 60172 

70 82909 62493 

10876 68134 

29 42739 

12281 

72 

1.63 

1.03752 76834 85844 

68 32729 77454 

10358 76219 

27 67637 

11407 

69 

1,64 

1.01452 22607 8897 J 

65 92908 6863 ^ 

9868 51941 

26 0394 ] 

10601 

59 

1.65 

.99217 61289 60731 

63 62956 11765 

9404 31604 

24 50847 

9855 

58 

1,66 

.97046 62927 44247 

61 42407 86480 

8964 62114 

23 07608 

9167 

51 

1.67 

.94937 06973 14244 

59 3082423320 

8548 00231 

21 73535 

8530 

48 

1.68 

.92886 81843 07560 

57 27788 60390 

8153 11884 

20 47994 

7941 

44 

1.69 

.90898 84501 61265 

55 32906 09345 

7778 71531 

19 30393 

7396 

40 

1.70 

.88956 20066 24816 

53 45802 29830 

7423 61570 

18 20187 

6891 

38 

1.71 

.87072 01433 17197 

51 66122 11885 

7086 71796 

17 16873 

6423 

34 

1.72 

.85289 48922 21964 

49 93528 65736 

6766 98895 

1619982 

6989 

32 

1.73 

.83456 89939 92466 

48 27702 18482 

6463 45976 

15 20080 

5597 

29 

1,74 

.81722 58659 81449 

46 68339 17204 

6175 22137 

14 43766 

5215 

26 

1.75 

.80034 95718 87637 

45 15151 38063 

5901 42064 

13 63666 

4868 

25 

1.76 

.78392 47929 31887 

43 67865 00986 

5641 25656 

12 88435 ! 

4547 

22 

1.77 

.76793 68004 77123 

42 26219 89565 

5393 9768 ^ 

12 17753 

4249 

22 

1.78 

.75237 14300 11925 

40 8996875829 

5158 87462 

1151315 

3971 

19 

1.79 

.73721 50564 22555 

39 58876 49554 

4935 2 S 556 

10 88852 

3714 

18 

1.80 

.72245 45704 82739 

38 32719 51835 

4722 58501 

10 30101 1 

3474 

17 

1.81 

.70807 73564 94758 

37 11285 12617 

4520 18547 

9 74824 

3251 

16 

1.82 

.69407 12710 19394 

35 94370 91947 

4327 53418 

! 9 22798 1 

3043 

14 

1.83 

.68042 46226 35977 

34 8178424695 

4144 11087 

' 8 73815 : 

2850 

13 

1.84 

.66712 61526 77254 

33 73341 68530 

3969 42572 

8 27682 : 

2670 

12 

1.85 

.65416 50168 87061 

32 68868 54937 

3803 01738 

7 84218 : 

2502 

12 

1.86 

.64153 07679 51805 

31 68198 43082 

3644 45122 

7 43256 i 

2345 

10 

1.87 

.62921 33388 59630 

30 71172 76350 

3493 31764 

7 04640 ; 

2199 

10 

1.88 

.61720 30:270 43805 

29 77640 41381 

3349 2304 *-^ 

6 68222 ; 

2063 

9 

1.89 

.60549 04792 69361 

28 87457 29458 

3211 82547 

6 33868 ' 

1936 

9 

1.90 

.59406 66772 24375 

28 00486 00082 

3080 75919 

6 01451 : 

1818 

8 

1.91 

.58292 29237 79470 

27 16595 46624 

2955 70741 

5 70851 

1707 

7 

1.92 

.57205 08298 81190 

26 36660 63908 

2836 3641 ^^ 

5 41958 

1603 

7 

1.93 

.56144 23020 46817 

25 57562 17605 

2722 44045 I 

5 14669 

1507 

6 

1.94 

.55108 95304 30049 

24 8218615348 

2613 66345 ! 

4 88886 ^ 

1416 

6 

1.95 

.54098 49774 28630 

24 09423 79436 

2509 77531 j 

4 64520 ' 

1332 

6 

1.96 

.53112 13668 06646 

23 39171 21054 

2410 53236 ! 

4 4148 -^ : 

1253 

5 

1.97 

.52149 16733 05716 

22 71329 15909 

2315 70427 i 

4 19703 ; 

1179 

5 

1.98 

.51208 91127 20695 

22 05802 81191 

2225 07321 : 

3 99100 i 

1109 

4 

1.99 

.50290 71324 16865 

21 42501 53794 

2138 43316 

3 79607 ! 

1044 

4 

2.00 

.49393 94022 66829 

20 81338 69712 

2055 58917 

3 61157 

983 

4 
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X 

S(r(3)(a;) 

32 


36 

2M 

.49393 94022 66829 

20 81338 69712 

2055 58917 

361167 

2,01 

.48517 98059 86505 

20 22231 44547 

1976 35675 

343691 

2.02 

.47662 24328 60728 

19 65100 55057 

1900 56124 

327152 

2.03 

.46826 16697 70007 

19 09870 21690 

182.8 03725 

311486 

2.04 

.46009 16937 10976 

18 56467 92049 

1758 62813 

296643 

2.05 

.46210 74644 43996 

18 04824 25221 

1692 18548 

282576 

2.06 

.44430 37176 02235 

17 54872 76935 

1628 56848 

269240 

2.07 

.43667 54580 ^ 37410 

17 06549 85498 

1567 64394 

256596 

2.08 

.42921 78534 58082 

16 59794 58454 

1509 28536 

244602 

2.09 

.42192 62283 37209 

16 14548 59947 

1453 37280 

233225 

2.10 

.41479 60580 76283 

15 70755 98719 

1399 79249 

222427 

2.11 

.40782 29634 14075 

15 28363 16740 

1348 43645 

212179 

2.12 

.40100 27050 68608 

14 87318 78406 

1299 20220 

202448 

2,13 

.39433 11786 01546 

14 47573 60292 

1251 99243 

193208 

2.14 

.38780 44094 94776 

14 09080 41421 

1206 71474 

184430 

2.15 

.38141 85484 29427 

13 71793 94025 

1163 28136 

176090 

2.16 

.37516 98667 58104 

13 35670 74764 

1121 60887 

168164 

2.17 

.36905 47521 61544 

13 00669 16390 

1081 61802 

160630 

2.18 

.36306 97044 81374 

12 66749 19818 

1043 23847 

153466 

2.19 

.35721 13317 21022 

12 33872 46592 

1006 88357 

146653 

2.20 

.35147 63462 07262 

12 02002 11724 

971 00021 

140172 

2.21 

.34586 15609 05226 

11 71102 76877 

937 01856 

134005 

2.22 

.34036 38858 80067 

11 41140 43886 

904 37696 

128136 

2.23 

.33498 03248 98793 

11 12082 48590 

873 01673 

122550 

2.24 

.32970 79721 66110 

10 83897 54969 

842 88200 

117231 

2.25 

.32454 40091 88396 

10 56555 49546 

813 '91958 

112165 

2.26 

.31948 57017 60228 

10 30027 36082 

786 07881 

107840 

2.27 

.31453 03970 68142 

10 04285 30499 

759 31144 

102743 

2.28 

.30967 55209 06555 

9 79302 56060 

733 57151 

98362 

2.29 

.30491 85750 01028 

9 55053 38772 

708 81519 

94186 

2.30 

.30025 71344 34272 

9 31513 03003 

685 00074 

90205 

2.31 

.29568 88451 70520 

9 08657 67308 

662 08834 

86409 

2.32 

.29121 14216 74075 

8 86464 40448 

640 04003 

82788 

2.33 

.28682 26446 18078 

8 64911 17590 

618 81960 

79334 

2.34 

.28252 03586 79671 

8 43976 76692 

598 39250 

76038 

2.35 

.27830 24704 17957 

8 2364-0 75044 

578 72579 

72893 

2.36 

.27416 69462 31286 

8 03883 45976 

559 78801 

69890 

2.37 

.27011 18103 90591 

7 84685 95708 

541 54913 

67024 

2.38 

.26613 5143145605 

7 66030 00353 

523 98048 

64286 

2.39 

.26223 50789 00970 

7 47898 03045 

507 05470 

61672 

2.40 

.25840 98044 59381 

7 30273 11208 

490 74563 

59174 

2.41 

.25465 75573 29000 

7 13138 93933 

475 02831 

56787 

2.42 

.25097 66240 92551 

6 96479 79490 

459 87885 

54507 

2.43 

.24736 53388 35593 

6 80280 52932 

445 27447 

52326 

2.44 

.24382 20816 31566 

6 64526 53820 

431 19335 

50242 

2.45 

.24034 52770 81360 

6 49203 74044 

417 61465 

48249 

2.46 

.23693 33929 05196 

6 34298 55732 

404 51844 

46343 

2.47 

.23358 49385 84765 

6 19797 89264 

391 88566 

44520 

2.48 

.23029 84640 53597 

6 05689 11362 

379 69808 

42775 

2.49 

.22707 25584 33791 

5 9196-0 03267 

367 93824 

41106 

2.50 

.22390 58488 17252 

5 78598 88997 

356 58946 

39502 
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X 


52 

. 

S. 

' 56 

2.50 

.22390 58488 17262 

5 78598 88997 

356 58946 

3»502 

2.51 

.22079 6999089710 

5 65594 83672 

345 63576 

37978 

2.62 

.21774 47087 95840 

5 52935 41924 

335 06184 

36514 

2.53 

.21474 77120 43894 

5 40611 56360 

324 85306 

35111 

2.54 

.21180 47764 48309 

5 28612 56102 

314 99540 

33768 

2 . 55 - 

.20891 47021 08826 

5 16928 55384 

305 47642 

32482 

2.66 

.20607 63206 24727 

5 05550 02208 

296 28025 

31249 

2.57 

.20328 84941 42835 

4 94467 77056 

287 39758 

30068 

2.58 

.20055 01144 38000 

4 83672 91662 

278 81558 

28936 

2.59 

.19786 01020 24827 

4 73156 87826 

270 52293 

27850 

2.60 

.19521 74052 99479 

4 62911 36283 

262 50879 

26810 

2.61 

.19262 09997 10414 

4 52928 35618 

254 76274 

25812 

2.62 

.19006 98869 56968 

4 43200 11229 

247 27481 

24855 

2.63 

.18756 30942 14750 

4 33719 14320 

240 03543 

23937 

2.64 

.18509 96733 86851 

4 24478 20954 

233 03541 

23056 

2.65 

.18267 87003 79907 

4 15470 31129 

226 26596 

22211 

2.66 

.18029 92744 04092 

4 06688 67901 

219 71862 

21400 

2.67 

.17796 05172 96177 

3 98126 76534 

213 38528 

-20622 

2.68 

.17566 15728 64796 

3 89778 23695 

207 25816 

19874 

2.69 

.17340 16062 57111 

3 81636 96672 

201 32978 

19157 

2.70 

.17117 98033 46099 

3 73697 02627 

195 59297 

18468 

2.71 

.16899 53701 37713 

3 65952 67879 

190 04084 

17806 

2.72 

.16684 75321 97206 

3 58398 37215 

184 66678 

17171 

2.73 

.16473 55340 93914 

3 51028 73228 

179 46442 

16560 

2.74 

.16265 86388 63860 

3 43838 55684 

174 42766 i 

15973 

2.75 

.16061 61274 89469 

i 3 36822 80906 

16955064 

15409 

2.76 

.15860 72983 95995 

3 29976 61192 

164 82770 ; 

14867 

2.77 

.15663 14669 63712 

3 23295 24248 

160 25345 : 

14346 

2.78 

.15468 79660 65677 

3 16774 12648 

155 82265 1 

13845 

2.79 

.15277 61406 60290 

3 10408 83314 

i 151 53031 1 

13364 

2.80 

.15089 63569 48217 

3 04195 07010 

147 37160 : 

12900 

2.81 

.14904 49928 43154 

i 2 98128 67866 

143 34190 i 

12455 

2.82 

! .14722 44416 05958 

! 2 92205 62912 

139 43674 

12026 

2.83 

.14543 31109 31675 

i 2 86422 01632 

135 65185 1 

11614 

2.84 

.14367 04224 59023 

1 2 80774 05537 

13198309 ; 

11217 

2.85 

1 .14193 58113 91909 

1 2 75258 07752 

128 42651 : 

10835 

2.86 

.14022 87261 32647 

! 2 69870 52617 

124 97827 ' 

10467 

2.87 

1 .13854 86279 25802 

2 64607 95310 

12163471 : 

10114 

2.88 

i .18689 49905 14368 

2 59467 01475 

118 39229 i 

9773 

2.89 

i .13526 72998 04408 

2 54444 46867 

115 24759 1 

9445 

2,90 

.13366 50535 41815 

2 49537 17019 

112 19734 1 

9129 1 

1 

2.91 

.13208 77609 95242 

2 44742 06905 ' 

109 23838 ^ 

8825 i 

2.92 

.18053 49426 66074 

2 40056 20629 i 

1 106 36766 

8531 1 

2.93 

.12900 61299 37536 

2 35476 71118 1 

1 103 58225 ^ 

8249 i 

2.94 

.12750 08648 90114 

1 2 31000 79833 

; 100 87934 ; 

7977 i 

2.95 

.12601 86999 22625 

i 2 26625 76482 

98 25619 ; 

7715 j 

2.96 

.12456 91975 31418 

i 2 22348 98749 

95 71019 i 

7462 1 

2.97 

.12312 19300 39061 

i 218167 92036 

93 23880 , 

7218 ! 

2.98 

.12170 64793 38789 

1 2 14080 09202 

90 83960 ' 

6983 i 

2.99 

.12031 24366 47620 

2 10083 10329 

88 51022 

6757 

3.00 

.11893 94022 66829 

1 

i 2 06174 62478 

86 24842 

i 6538 

! i 
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X 

•ir(s^(x) 

52 


Be 

2,00 

.11893 94022 66829 

2 06174 62479 

86 24842 

6538 

3.01 

.11758 69853 48516 

2 02352 39468 

84 05200 

6828 

3.02 

.11626 48036 69672 

1 98614 21659 

81 91885 

6125 

3.03 

.11494 24834 12486 

1 94957 95734 

79 84696 

6929 

8.04 

.11364 96589 51034 

1 91381 54505 

77 83434 

5740 

3.05 

.11237 59726 44087 

1 87882 96711 

75 87913 

5557 

3.06 

.11112 10746 33851 

1 84460 26829 

73 97949 

5381 

3.07 

.10988 46226 50445 

1 81111 54896 

72 13365 

5211 

3.08 

.10866 62818 21935 

1 77834 96329 

70 33994 

5047 

3.09 

.10746 57244 89754 

1 74628 71765 

68 59669 

4889 

3.10 

.10628 26300 29327 

1 71491 06849 

66 90233 

4736 

3.11 

.10511 66846 75750 

1 68420 32177 

65 25534 

4589 

3.12 

.10396 75813 54350 

1 65414 83040 

63 65423 

4446 

3.13 

.10283 50195 15990 

1 62472 99326 

62 09758 

4308 

3.14 

.10171 S7049 76954 

1 59593 25368 

60 58402 

4176 

3.15 

.10061 83497 63287 

1 56774 09814 

59 11221 

404-7 

3.16 

.09953 36719 59433 

1 54014 05481 

57 68088 

3923 

3.17 

^ .09846 43955 61061 

1 51311 69236 

56 28877 

3803 

3.18 

.09741 02503 31925 

1 48665 61868 

54 93470 

3687 

3.19 

.09637 09716 64657 

1 46074 47971 

53 61750 

3575 

3.20 

.09534 63004 45360 

1 43536 95823 

52 38605 

3467 

3.21 

.09433 59829 21886 

1 41051 77280 

61 08928 

3363 

3.22 

.09333 97705 75692 

1 38617 67666 

49 87613 

3261 

3.23 

.09235 74199 97163 

1 36233 45664 

48 69560 

3164 

3.24 

.09138 86927 64299 I 

1 83897 93222 

47 54670 

3069 

3.25 

.09043 33553 24656 i 

1 31609 95449 

46 42849 

2978 

3:26 

.08949 11788 80462 1 

1 29368 40526 

1 45 34006 

2889 

3.27 

.08856 19392 76794 i 

1 27172 19609 

; 44 28053 

2804 

3.28 

.08764 54168 92734 

1 25020 26744 

43 24903 

2721 

3.29 

.08674 13965 35419 

1 22911 58782 

' 42 24474 

2641 

3.30 

.08584 96673 36885 

1 20845 15294 

1 41 26686 

2563 

3.31 

.08497 00226 53645 

1 18819 9849.2 

40 31461 

2489 

3.32 

.08410 22599 68897 

1 1683513151 

39 38725 

2416 

3.33 

.08324 61807 97299 

1 14889 66.535 

38 48406 

2346 

3.34 

.08240 15906 92237 

1 12982 68325 

i 37 60431 

2278 

3.35 

.08156 82986 55499 

1 11113 30547 

36 74735 

2212 

3.36 

.08074 61180 49308 

1 09280 67503 

i 35 91251 

2148 

3.37 

.07993 48666 10620 

1 07483 95710 

I 35 09915 

2087 

3.38 

.07913 43613 67643 

1 05722 33833 

j 34 30666 

2027 

3,39 

.07834 44294 58498 

1 03995 02620 

j 33 53443 

1969 

3.40 

.07756 48970 51974 

1 

1 02301 24852 

32 78190 

1913 

3.41 

! .07679 55947 70301 

1 00640 25273 

; 32 04850 

1859 

3.42 

! .07603 63565 13901 

99011 30545 

' 31 33869 

1806 

3.43 

.07628 70193 88047 

97413 69185 

! SO 63694 

1755 

3.44 

.07454 74236 31877 

95846 71519 

29 95774 

1706 

3.45 

.07381 74125 46226 

94309 69628 

29 29561 

1658 

3.46 

.07309 68324 80704 

92801 97297 

28 65005 

1612 

3.47 

.07238 65325 12478 

91322 89971 

28 02062 

1567 

3.48 

.07168 33648 84222 

S9871 84706 

! 27 40685 

1523 

3.49 

.07099 01844 40674 

88448 20327 

26 80832 

1481 

3.50 

.07030 58488 17252 

87051 86379 

26 212460 

1440 
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00 

■J-ts) (a:) 

62 

54 

56 

3.50 ' 

.07030 58488 17252 

8705136379 

26 22460 

1440 

3.51 

.06963 02183 30209 

85680 75091 

25 65528 

1401 ! 

3.52 

.06896 31559 18267 

84335 79330 , 

25 09997 

1362 ! 

3.53 1 

.06830 46270 85635 

83015 93566 

24 55828 

1325 

3.54 

.06765 41998 46579 ^ 

81720 63630 

24 02984 

1289 

3.55 

.06701 20446 71153 1 

80449 36678 

23 51429 

1254 

3.56 

.06637 79344 32405 ' 

79201 61154 

23 01127 

1220 

3.57 

.06575 17443 54811 ! 

77976 86757 ! 

22 52045 

1187 

3.58 

.06513 33519 63974 

76774 64405 

22 04150 

1155 

3.59 

.06452 26870 37542 

75594 46203 

21 57409 

1124 

3.60 

.06391 94816 57313 

74435 85409 

21 11791 

1093 

3.61 

.06332 37696 62493 

73298 36407 

20 67268 

1064 

3.62 

.06273 63876 04080 

72181 54672 , 

20 23808 

1036 

8.63 

.06215 42237 00338 

71084 96745 

19 81384 

1008 

3.64 

.06158 01682 93342 

70008 20202 

19 39968 

981 

3.65 

.06101 31137 06547 

68950 83626 

18 99534 

955 

3.66 

.06045 29542 03378 

67912 46585 

IS 60055 

930 

3.67 

.05989 95859 46794 

66892 69597 , 

18 21506 

906 

3.68 

.05935 29069 59808 

65891 14116 

17 83863 

882 

3.69 

.05881 28170 86937 

64907 42497 

17 47102 

859 

3.70 

.05827 92179 66664 

63941 17981 

17 11200 

837 

3.71 

.05775 20129 44171 

62992 04665 

16 76135 

815 

3.72 

.05723 11071 36443 

62059 67483 

16 41884 

794 

3.73 

.05671 64072 96198 

61143 72185 

16 08427 

773 

3.74 

.05620 78218 28139 

i 60243 85315 

15 75743 

753 1 

3.75 

j .05570 52607 45395 

5 59359 74188 

15 43812 

734 

3.76 

.05520 86356 36838 

! 5849106873 

15 12616 

715 

3.77 

.05471 78596 35155 

I 57637 52174 

14 82133 

697 

3,78 

.05423 28473 85646 

1 56798 79608 

14 52348 

679 

3.79 

.05375 35150 15745 

55974 59391 

14 23242 

662 

3.80 

,05327 97801 05235 

1 55164 62415 

13 94797 

645 

3.81 

.05281 15616 57139 

i 54368 60235*^ 

13 66996 

628 ! 

3.82 

j .05234 87800 69279 

i 53586 25053 , 

13 89825 

613 i 

3.83 

i .051891357106472 

1 52817 29694 

13 13266 

597 

3.84 

1 .05143 92158 73359 

! 52061 47602 

12 87304 ‘ 

582 

3.86 

1 .05099 22807 87848 

j 51318 52814 , 

12 61924 

568 

3.86 

! .05055 04775 55151 

1 60588 19949 ! 

12 37112 

553 

3.87 

j .050113733142403 

49870 24197 ' 

12 12853 

540 

3.88 

.04968 19757 53851 

49164 41297 

11 89134 

526 

3.89 

; .04925 51348 06597 

i 48470 47532 ' 

11 65941 ; 

513 

3.90 

1 .04883 31409 06874 

1 47788 19708 ; 

11 43261 

500 j 

3.91 

.04841 59258 26860 

47117 35145 ’ 

11 21082 

488 

3.92 

.04800 34224 81990 

46457 71665 ■ 

10 99391 

476 

3.93 

.04759 55649 08785 

45809 07575 : 

10 78176 ; 

464 ; 

3.94 

i .04719 22882 43155 

45171 21662 : 

10 57426 j 

453 

3.95 

.04679 35286 99187 

44543 93174 ; 

10 37128 1 

442 

3.96 

.04639 92235 48393 

43927 01815 i 

10 17273 : 

431 I 

3.97 

.04600 93110 99415 

43320 27720 ' 

9 97849 1 

421 

3.98 

.04562 37306 78166 

42723 51493 

9 78846 ; 

411 

3.99 

.04524 24226 08410 

42136 54102 1 

9 60253 * 

401 ! 

4.00 

.04486 53281 92755 

1 41559 16964 : 

9 42061 

i 391 j 

i ! 
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TABLE 23 

The PENTAGAMMA FUNCTION 

Description-. (x) to 15 decimal places with central differences 
from X = 4.00 to x = 20.00 by increments of .02. 
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MATHEMATICAL TABLES 


X 

(x) 

S2 

54 

66 

4.00 

.(1)4486 53281 92765 

166246 09919 

150 76116 

25042 

4,02 

4412 36603 17263 

161739 11139 

145 12453 

23854 

4.04 

4339 79463 52910 

157377 24811 

139 72644 

22729 

4.06 

4268 80801 13369 

153155 11128 

134 55664 

21662 

4.08 

4199 35293 84955 

149067 53009 

129 60147 

20651 

4.10 

4131 38854 09551 

145109 55038 

124 85380 

19691 

4.12 

4064 87523 89185 

141276 42446 

120 30305 

18781 

4.14 

3999 77470 11265 

137563 60160 

115 94009 

17916 

4.16 

3936 04979 93505 

133966 71882 

111 75631 

17096 

4.18 

3873 66456 47627 

130481 59236 

107 74348 

16817 

4.20 

3812 58414 60985 

127104 20938 

103 89383 

15577 

4.22 

3752 77476 95281 

128830 72022 

100 19995 

14874 

4.24 

3694 20370 01598 

120657 43102 

96 65481 

14206 

4.26 

3636 83920 51018 

117580 79663 

93 25174 

13572 

4.28 

3580 65051 80102 

114597 41398 

89 98438 

12968 

4.S0 

3525 60780 50583 

111704 01572 

86 84671 

12394 

4.S2 

3471 68213 22637 

108897 46417 

83 83297 

11848 

4.S4 

3418 84543 41108 

106174 74558 

80 93771 

11328 

4.36 

3367 07048 34136 

103532 96470 

78 15573 

10834 

4.38 

3316 33086 23633 

100969 33954 

75 48208 

10363 

4.40 

3266 60093 47085 

98481 19647 

72 91207 

9915 

4.42 

3217 85581 90184 

96065 96547 

70 44121 

9488 

4.44 

3170 07136 29830 

93721 17569 

68 06523 

9082 

4.46 

3123 22411 87044 

91444 45114 

65 78007 

8694 

4.48 

3077 29131 89373 

89233 50666 

63 58185 

8325 

4.50 

3032 25085 42367 

87086 14403 

61 46689 

7973 

4.52 

2988 08125 09764 

85000 24830 

59 43166 

7638 

4.54 

2944 76165 01991 

82973 78422 

57 47281 

7318 

4.56 

2902 27178 72639 

81004 79294 

55 58713 

7013 

4.58 

2860 59197 22582 

79091 38880 

53 77159 

6722 

4.60 

2819 70307 11406 

77231 76626 

52 02327 

6444 

4.62 

2779 58648 75855 

75424 14698 

50 33939 

6179 

4.64 

2740 22414 55002 

73666 87710 

48 71730 

5926 

4.66 

2701 59847 21860 

71958 32451 

47 15447 

5684 

4.68 

2663 69238 21168 

70296 92639 

45 64847 

5453 

4.70 

2626 48926 13117 

68681 17675 

44 19702 

5233 

4.72 

2589 97295 22740 

67109 62412 

42 79789 

5022 

4.74 

2554 12773 94775 

65580 86939 

41 44899 

4821 

4.76 

2518 93833 53748 

64093 56364 

40 14830 

4629 

4.78 

2484 38986 69086 

62646 40620 

38 89389 

4445 

4.80 

2450 46786 25044 

61238 14264 

37 68394 

4269 

4.82 

2417 15823 95265 

59867 56302 

36 51667 

4101 

4.84 

2384 44729 21789 

58533 50007 

35 39041 

3940 

4.8.6 

2352 32167 98320 

57234 82753 

34 30355 

3786 

4.88 

2320 76841 57605 

55970 45853 

33 25454 

3639 

4.90 

2289 77485 62743 

54739 34408 

32 24193 

3498 

4.92 

2259 32869 02288 

53540 47155 

81 26429 

3363 

4.94 

22:29 41792 88989 

52372 86331 

30 32028 

3234 

4.96 

2200 03089 62021 

51235 57535 

29 40860 

3110 

4.98 

2171 15621 92588 

50127 69600 

28 52803 

2991 

5.00 

.(1)2142 78281 92755 

49048 34467 

27 67737 

2878 
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X 

^(S) 


S 

2 


64 ; 

66 

5.00 

.(1)2142 

78281 

92755 

49048 34467 

27 

67737 

2878 

5.0.2 

2114 

89990 

27389 

47996 

67071 

26 

85548 

2769 

5.04 

2087 

49695 

29094 

46971 

85224 

26 

06129 

2665 

5.06 

2060 

56372 

16024 

45973 

09506 

25 

29375 

2565 

5.08 

2034 

09022 

12459 

44999 

63163 

24 

55186 

2469 

5.10 

2008 

06671 

72057 

44050 

72006 

23 

83466 

2377 

5.12 

1982 

48372 

03661 

43125 

64315 

23 

14123 

2289 

5.14 

1957 

33197 

99580 

42223 

70747 

22 

47070 : 

2205 

5.16 

1932 

60247 

66246 

41344 

24249 

21 

82222 

2124 

5.18 

1908 

28641 

57161 

40486 

59974 

21 

19498 1 

2046 

5.20 

1884 

37522 

08050 

39650 

15196 

20 

58820 

1972 

5.22 

1860 

86052 

74135 

38834 

29237 

20 

00113 

1900 

5.24 

1837 

73417 

69457 

38038 

43392 

19 

43307 

1831 

5.26 

1814 

98821 

08171 

37262 

00853 

18 

88331 

1765 

5.28 

1792 

61486 

47738 

36504 

46645 

18 

35121 

1702 

5.30 

1770 

60656 

33950 

35765 

27559 

17 

83614 

1641 

5.32 

1748 

95591 

47720 

35043 

92086 

17 

83747 

1583 

5.34 

1727 

65570 

53577 

34339 

90361 ^ 

16 

85463 

1527 

5.36 

1706 

69889 

49795 

3S652 

74098 

16 

38705 

1473 

5.38 

1686 

07861 

20111 

32981 

96540 

15 

93420 

1421 

5.40 

1665 

78814 

86966 

32327 

12403 

15 

49556 

1371 

5.42 

1645 

82095 

66225 

31687 

77822 

15 

07063 

1323 

5.44 

1626 

17064 

23306 

31063 

50305 

14 

65893 

1277 

5.46 

1606 

83096 

30692 

30453 

88681 

14 

26000 

1233 

5.48 

1587 

79582 

26759 

29858 

53057 

13 

87340 

1190 

5.50 1 

1569 

05926 

75883 

29277 

04772 

13 

49870 

1149 

5.52 

1550 

61548 

29779 

28709 

06357 

13 

13549 

1110 

5.54 

1532 

45878 

90032 

28164 21491 

12 

78337 

1072 

5.56 

1514 

58363 

71776 

27612 

14962 : 

12 

44198 

1035 

5.58 

1496 

98460 

68482 

27082 

52631 

12 

11094 

1000 

5.60 

1479 

65640 

17819 

26565 01394 

11 

78990 ; 

966 

5.62 

1462 

59384 

68550 

26059 29147 : 

11 

47853 

934 

5.64 

1445 

79188 

48428 

25565 

04754 

11 

17650 , 

903 

5.66 

1429 

24557 

33061 ! 

25081 

98010 i 

10 

88349 i 

872 

5.68 

1412 

95008 

15704 

24609 

79616 ; 

10 

59921 ’ 

843 

5.70 

1396 

90068 

77963 i 

24148 21144 

10 

32337 ; 

815 

5.72 

1381 

09277 

61366 1 

23696 

95008 : 

10 

05567 

788 

5.74 

1365 

52183 

39776 ! 

23255 

74439 ^ 

9 

79587 j 

763 

5.76 

1350 

18344 

92626 i 

22824 

33457 : 

9 

54368 i 

737 

5.78 

1335 

07330 

78932 ! 

22402 

46843 : 

9 

29888 : 

713 

5.80 

1320 

18719 

12081 I 

21989 

90117 1 

j 

9 

06120 ; 

690 

5.82 

1305 

52097 

35346 

21586 

39511 ■ 

8 

83043 i 

668 

5.84 

1291 

07061 

98123 ^ 

21191 

71948 

8 

60633 

646 

5.86 

1276 

83218 

32849 , 

20805 

65019 

8 

38870 i 

625 

5.88 

1262 

80180 

32593 : 

20427 

96960 

8 

17732 : 

605 

5.90 

1248 

97570 

29297 : 

20058 

46632 

7 

97199 1 

586 

5.92 

1235 

35018 

72633 i 

19696 

93503 

7 

77251 j 

567 

5.94 

1221 

92164 

09471 

19343 

17625 , 

7 

57871 : 

549 

5.96 

1208 

68652 

63935 ; 

18996 

99619 

7 

39040 

532 

5.98 

1195 

64138 

18018 

18658 

20653 

7 

20741 ^ 

515 j 

6.00 

1 .(1)1182 

78281 

92755 ; 

18326 

62429 ^ 

7 

02956 1 

499 ! 
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X 


52 

54 

56 

6.00 

.( 1)1182 78281 92756 

18326 62429 

7 02956 

499 

6.02 

1170 10752 29920 

18002 07160 

6 85670 

483 

6.04 

1157 61224 74246 

17684 37562 

6 68868 

468 

6.06 

1145 29381 56133 

17373 36831 

6 52533 

453 

6.08 

1133 14911 74851 

17068 88633 

6 36651 

439 

6.10 

1121 17510 82203 

16770 77087 

6 21209 

426 

6.12 

1109 36880 66641 

16478 86749 

6 06192 

413 

6.14 

1097 72729 37828 

16193 02603 

5 91588 

400 

6.16 

1086 24771 11619 

15913 10046 

5 77384 

388 

6.18 

1074 92725 95456 

15638 94872 

5 63567 

376 

6.20 

1063 76319 74165 

15370 43266 

5 50127 

364 

6.22 

1052 75283 96140 

15107 41787 

5 37050 

353 

6.24 

1041 89355 59902 

14849 77357 

5 24327 

343 

6.26 

1031 18277 01021 

14597 37254 

5 11946 

332 

6.28 

1020 61795 79393 

14350 09098 

4 99898 

322 

6.30 

.( 1)1010 19664 66865 

14107 80840 

4 88172 

313 

6.32 

.( 2 ) 999 91641 35176 

13870 40754 

4 76759 

303 

6.34 

989 77488 44241 

13637 77427 

4 65649 

294 

6.36 

979 76973 30733 

13409 79749 

4 54833 

286 

6.38 

969 89867 96975 

13186 36904 

4 44303 

277 

6.40 

960 15949 00120 

12967 38363 

4 34050 

269 

6.42 

950 54997 41629 

12752 73872 

4 24066 

261 

6.44 

941 06798 57008 

12542 33447 

4 14344 

253 

6.46 

931 71142 05835 

12336 07366 

4 04874 

246 

6.48 

922 47821 62027 | 

1 12138 86159 

3 95651 

239 

6.50 

913 36635 04378 ] 

1 11935 60602 

3 86666 

232 

6.52 

904 37384 07331 

11741 21712 

3 77914 

225 

6.54 

895 49874 31997 

11550 60736 

3 69387 

219 

6.56 

886 73915 17399 

11363 69147 

3 61078 

212 

6.58 

878 09319 71948 

11180 38636 

3 52982 

206 

6.60 

869 55904 65132 

11000 61107 

3 45093 

201 

6,62 

861 13490 19424 

10824 28670 

3 37404 

195 

6.64 

852 81900 02386 

10651 38638 

3 29909 

189 

6.66 

844 60961 18986 

10481 68514 

3 22604 

184 

6.68 

836 50504 04100 

10315 25995 

3 15483 

179 

6.70 

828 50362 15209 

10151 98960 

3 08541 

174 

6.72 

820 60372 25279 

9991 80466 

3 01773 

169 

6.74 

812 80374 15814 j 

i 9834 63744 

2 95173 

164 

6.76 

805 10210 70093 

9680 42196 

2 88737 

160 

6.78 

797 49727 66568 

9529 09385 

2 82462 

155 

6.80 

789 98773 72428 

9380 59035 

2 76341 

151 

6.82 

782 57200 37323 

9234 85026 

2 70371 

147 

6.84 

775 24861 87243 

9091 81388 

2 64547 

142 

6.86 

768 01615 18552 

8951 42298 

2 58867 

139 

6.88 

760 87319 92158 

8813 62074 

2 53325 

135 

6.90 

753 81838 27838 

8678 35175 

2 47918 

131 

6.92 

746 85034 98694 

8545 56195 

2 42642 

128 

6.94 

739 96777 25743 

8415 19856 

2 37494 

124 

6.96 

733 16934 72649 

8287 21012 

2 32471 

121 

6.98 

726 45379 40568 

8161 54639 

2 27568 

118 

7.00 

.( 2)719 81985 63125 

8038 15834 

2 22783 
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X 

Vlr<3)(^) 

52 54 

56 

7.00 

.(2)719 81985 63125 

8038 15834 2 22783 

114 

7.02 

713 26630 01617 

7916 99811 2 18112 

111 

7.04 

706 79191 39720 

7798 01900 2 13552 

108 

7.06 

700 39550 79823 

7681 17542 2 09101 

106 

7.08 

694 07591 37468 

7566 42285 2 04756 

108 

7.10 

687 83198 37398 

7453 71784 2 00513 

100 

7.12 

681 66259 09111 

7343 01796 1 96371 

97 

7.14 

675 56662 82620 

7234 28179 1 92325 

95 

7.16 

669 54300 84308 

7127 46887 1 88375 

92 

7.18 

663 59066 32883 

7022 53970 1 84517 

90 

7.20 

657 70864 35429 

6919 45570 : 1 80748 

88 

7.22 

651 89561 83545 

6818 17918 1 1 77068 

85 

7.24 

646 15087 49579 

6718 67334 : 1 73472 

83 

7.26 

640 47331 82947 

6620 90222 1 69960 

81 

7.28 

634 86197 06538 

6524 83070 . 1 66528 

79 

7.30 

629 31587 13198 

6430 42446 1 63176 

77 

7.32 

623 83407 62305 

6337 64998 i 1 69900 

75 

7.34 

618 41666 76410 

6246 47450 1 56699 

73 

7.36 

613 05970 37965 

6156 86600 i 1 53571 

71 

7.38 

607 76531 86120 

6068 79322 ■ 1 50514 

69 

7.40 

602 53162 13597 

5982 22557 j 1 47526 

1 

67 

7.42 

597 35774 63631 

5897 13318 1 44606 

66 

7.44 

592 24284 26983 

5813 48685 : 1 41751 

64 

7.46 

587 18607 39019 

5731 26802 1 38961 

63 

7.48 

582 18661 76859 

5650 41881 1 36233 

i 61 

7.50 

577 24366 56579 

6570 94192 1 33566 

i 59 i 

7.52 

572 35642 30491 

5492 80069 ' 1 30968 

i 58 i 

7.54 

567 52410 84473 

5415 96905 1 28409 

! 56 ! 

7.56 

562 74595 35359 

5340 42149 1 25916 

55 

7.58 

558 02120 28395 

5266 13309 1 23478 

54 : 

7.60 

553 34911 34739 

6193 07946 i 1 21093 

52 i 

7.62 

548 72895 49029 

6121 23676 ^ 1 18761 

51 i 

7.64 

544 16000 86995 

! 5050 68168 1 16481 

50 ■ 

7.66 

539 64156 83129 

! 4981 09141 1 14250 

49 1 

7.68 

535 17293 88404 

4912 74362 1 12067 

47 1 

7.70 

530 75343 68041 

4845 51652 1 09932 

46 1 

7.72 

526 38238 99330 I 

4779 38873 : 1 07844 

45 

7.74 

522 05913 69492 1 

4714 33988 1 05800 

i 44 : 

7.76 

! 517 78302 73593 j 

4650 34804 1 03801 

I 43 

7.78 

513 55342 12497 j 

4587 39471 1 01845 ! 

42 : 

' 

7.80 

509 36968 90872 | 

4525 45982 99930 


7.82 

505 23121 15230 

4464 52424 98057 

40 

7.84 

501 13737 92011 

4404 56922 96223 

39 

7.86 

497 08759 25714 

4345 57644 94429 

38 

7.88 

493 08126 17062 

4287 52795 92673 

37 

7.90 

489 11780 61204 

4230 40619 90954 

: 36 

7.92 

485 19665 45965 

4174 19396 89271 

1 35 i 

7.94 

481 31724 50121 

4118 87443 87623 

35 i 

7.96 

477 47902 41721 

4064 43114 86010 

. 34 ‘ 

7.98 

473 68144 76435 

4010 84796 84431 

33 i 

8.00 

.(2)469 92397 95945 

S95S 10909 82885 

o o i 

1 

] 
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X 

ix ) 

52 

54 

56 

8,00 

.( 2)469 92397 95945 

3958 10909 

82885 

32 

8.02 

466 20609 26364 

3906 19907 

81372 

31 

8.04 

462 52726 76689 

3855 10277 

79889 

31 

8.06 

458 88699 37292 

3804 80537 

78438 

30 

8.08 

455 28476 78431 

3755 29234 

77016 

29 

8.10 

461 72009 48806 

3706 54948 

75624 

29 

8.12 

448 19248 74126 

3658 56285 

74261 

28 

8.14 

444 70146 55732 

3611 31883 

72926 

27 

8.16 

441 24656 69221 

3564 80407 

71617 

27 

8.18 

437 82729 63117 

3619 00547 

70335 

26 

8.20 
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1269 

15.18 

63 07352 43328 

140 00242 

776 

14.20 

77 67381 85759 

197 60307 

1256 

15.20 

62 81682 55221 

139 05478 

768 

14.22 

7723566 42408 

196 17077 

1243 

15.22 

62 56151 72593 

138 11483 

761 

14.24 

76 89947 16134 

194 76090 

1231 

15.24 

62 30759 01447 

137 18248 

754 

14.26 

76 56522 64950 

193 34335 

1218 

15.26 

62 05503 48650 

136 25768 

747 

14.28 

76 23291 48101 

191 94798 

1206 

15.28 

61 80384 21420 

135 34035 

740 

14.30 

76 90252 26050 

190 56467 

1194 

15.30 

61 56400 28326 

134 43041 

733 

14.32 

76 67403 60465 

189 19330 

1182 

15.32 

61 30550 78272 

133 52780 

726 

14.34 

75 24744 14210 

187 83375 

1170 

15.34 

61 05834 80998 

132 63245 

719 

14.36 

74 92272 51330 

186 48591 

1158 

15.36 

60 81251 46970 

131 74430 

712 

14.38 

74 59987 37041 

185 14964 

1147 

15.38 

60 56799 87372 

130 86327 

706 

14.40 

Y4 27887 37717 

183 82485 

1185 

15.40 

60 32479 14100 

129 98929 

699 

14.42 

73 95971 20878 

182 51141 

1124 

15.42 

60 08288 39768 

129 12231 

693 

14.44 

73 64237 55180 

18120922 

1118 

15.44 

59 84226 77647 

128 26226 

686 

14.46 

73 32685 10403 

179 91815 

1102 

15.46 

59 60293 41762 

127 40907 

680 

14.48 

73 01312 57442 

178 63810 

1091 

15.48 

59 36487 46785 

126 56268 

674 

14.50 

72 70118 68290 

177 36895 

1080 

1 15.50 

59 12808 08075 

125 72302 

667 

14.52 

7239102 16034 

176 11061 

1069 

i 15.52 

58 89254 41668 

124 89004 

661 

14.54 

72 08261 74839 

174 86296 

1059 

: 15.54 

58 65825 64264 

: 124 06367 

; 655 

14.56 

71 77596 19940 

173 62590 

1048 

! 15.56 

58 42520 93227 

i 123 24385 

! 649 

14.58 

7147104 27631 

172 89932 

1038 

1 15.58 

58 19339 46576 

: 122 43052 

643 

14,60 

71 16784 75254 

171 18312 

1028 

15.60 

57 96280 42976 

121 62362 

1 637 

14.62 

7086636 41190 

169 97720 

1018 

15.62 

57 73343 01738 

120 82309 

631 

14.64 

70 56658 04846 

168 78145 

1008 

15.64 

57 50526 42809 

5 120 02887 

! 625 

14.66 

7026848 46647 

167 59578 

998 

15.66 

57 27829 86767 

i 119 24091 

! 620 

14.68 

69 97206 48026 

166 42009 

988 

15.68 

57 05252 54816 

1 118 45914 

j 614 

14.70 

69 67730 91414 

165 25427 

978 

15.70 

56 82793 68779 

; 117 68352 

; 608 

14.72 

69 38420 60230 

164 09824 

969 

15.72 

56 60452 51095 

! 116 91398 

i 603 

14.74 

69 09274 38870 

162 95190 

959 

15.74 

56 38228 24808 

j 116 15047 

1 597 

14.76 

68 80291 12699 

161 81514 

950 

1 15.76 

56 16120 13567 

i 115 39293 

‘ 592 

14.78 

68 51469 68042 

160 68789 

941 

1 15.78 

55 94127 41619 

^ 114 64131 

1 587 

14.80 

68 22808 92175 

159 57004 

932 

15.80 

55 72249 33802 

1 113 89555 

1 581 

14.82 

67 94307 73312 

158 46151 

922 

15.82 

55 50485 15540 

' 113 15561 

' 576 

1 14.84 

67 65965 00600 

157 36220 

914 

1 15.84 

55 28834 12889 

1 112 42142 

571 

i 14.86 

67 37779 64108 

156 27203 

905 

i 15.86 

55 07295 52280 

1 111 69295 

666 

i 14.88 

67 09750 54819 

155 19091 

896 

15.88 

54 85868 61015 

i no 97013 

560 

i; 14.90 

66 81876 64621 

154 11874 

887 

15.90 

54 64552 66764 

1 no 25291 

555 

1 14.92 

66 54156 86296 

153 05545 

: 879 

15.92 

54 43346 97803 

: 109 54124 

550 

•; 14.94 

66 26590 13517 

152 00094 

870 

15.94 

54 22250 82966 

’ 108 83508 

545 

■ 14.96 

65 99175 40831 

150 95514 

862 

15.96 

54 01263 51638 

i 108 13438 

540 

i! 14.98 

i 65 7191163659 

149 91796 

854 

15.98 

53 80384 33747 

! 107 43907 

536 

! 15.00 

1 .(3)6544797 78283 

14888931 

845 

16.00 

.(3)53 59612 59764 

106 74913 

531 
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82 

S 4 

16.00 

( 3 ) 53 59612 59764 

; 106 74913 , 

531 

16.02 

53 38947 60694 

i 106 06449 ^ 

526 

16.04 

53 18388 68073 

105 38511 : 

521 

16.06 

52 97935 13963 

1 104 71095 

517 

16.08 

52 77586 30948 

104 04195 ^ 

512 

16.10 

52 57341 52128 

103 37808 

508 

16.12 

52 37200 11117 

102 71928 

603 

16.14 

52 17161 42033 

102 06551 

499 

16.16 

51 97224 79499 

101 41672 : 

494 

16.18 

51 77389 58638 

100 77288 i 

490 

16.20 

51 57655 15064 

lOO 13393 

485 

16.22 

51 38020 84884 

99 49984 

481 

16.24 

51 18486 04687 

98 87055 

477 

16.26 

50 99050 11545 

98 24604 

473 

16.28 

50 79712 43006 

97 62625 

468 

16.30 

50 60472 37093 

97 01114 

464 

16.32 

50 41329 32294 

96 40068 

460 

16.34 

50 22282 67563 

95 79483 

456 

16.36 

50 03331 82316 

95 19353 

452 

16.38 

49 84476 16420 

94 59675 

448 

16.40 

49 65715 10201 

94 00446 

444 

16.42 

49 47048 04428 

93 41661 

440 

16.44 

4928474 40316 

92 83317 

437 

16.46 

49 09993 59521 

92 25409 

433 

16.48 

48 91605 04135 

91 67934 ! 

429 

16.60 

48 73308 16683 

91 10888 i 

425 

16.52 

48 56102 40120 

90 54267 

422 

16.54 

48 36987 17823 

89 98068 

418 

16.56 

48 18961 93595 

89 42287 

414 

16.58 

48 01026 13653 

88 86920 

411 

16.60 

47 83179 16632 

88 31964 

407 

16.62 

47 65420 53574 

87 77415 

404 

16.64 

47 47749 67931 

87 23269 

400 

16.66 

47 30166 0.5557 

86 69524 

397 

16.68 

47 12669 12708 

86 16176 

393 

16.70 

46 95258 36034 

85 63221 

390 

16.72 

46 77933 22582 

85 10656 

387 

16.74 

46 60693 19785 

84 58477 

383 

16.76 

46 43537 75465 

84 06682 

380 

16.78 

46 26466 37827 

83 55267 

377 

16.80 

46 09478 55457 

83 04228 

374 

16.82 

45 92573 77314 

82 53564 

870 

16.84 

45 75751 52736 

S 2 03269 

367 

16.86 

45 59011 31426 

81 53342 

364 

16.88 

45 42352 63458 

81 03779 

361 

16.90 

45 25774 99269 

SO 54576 

358 

16.92 

45 09277 89656 

80 0.5732 

35.5 

16.94 

44 92860 85775 

79 57243 

352 

16.96 

44 76523 39137 

79 09105 

349 

16.98 

44 60265 01605 

78 61317 

346 

17.00 

,( 3 ) 44 44085 25389 

78 13874 

343 




52 


17.00 

.( 3)44 44085 

25389 

78 13874 

343 

17.02 

44 27988 

63048 

77 66775 

340 

17.04 

44 11959 

67481 

77 20015 

337 

17.06 

43 96012 

91930 

76 73593 

334 

17 . 08 ; 

43 80142 

89972 ! 

76 27506 

332 

17.10 

48 64349 

15520 

75 81750 

329 

17.12 ^ 

43 48631 

22818 ' 

75 36323 

326 

17.14 ; 

43 32988 

66438 ! 

74 91223 

323 

17.16 ■ 

43 17421 

01281 

74 46445 

321 

17.18 1 

43 0.1927 

82569 

74 01988 

318 

17 . 20 , 

42 86508 

65844 

73 57849 

315 

17.22 ■ 

42 71163 

06969 

73 14026 

313 

17.24 

42 55890 

62119 

72 70515 

310 

17.26 

42 40690 

87784 

72 27315 

308 

17.28 

42 25563 

40764 

71 84422 

305 

17 . 80 , 

42 10507 

78166 

71 41834 

302 

17.32 i 

41 95523 

57401 

70 99549 

300 

17.34 

41 80610 

36186 

70 57563 

298 

17.36 

41 65767 

72533 

70 15875 

- 295 

17.38 

41 50995 

24756 : 

69 74482 

293 

17.40 

41 36292 

51461 : 

69 33382 

290 

17.42 

41 21659 

11548 

68 92572 

288 

17.44 

41 07094 

64208 

68 52050 

285 

17.46 

40 92598 

68918 

68 11814 

283 

17.48 1 

40 78170 

85442 

67 71860 

281 

17,50 ‘ 

40 63810 

73825 

67 32187 

279 

17.52 

40 49517 

94396 

66 92793 

276 

17.54 

40 35292 

07760 

66 53675 

274 

17,56 

40 21132 

74799 

66 14831 

272 

17.58 

40 07039 

56669 

65 76259 

270 

17.60 

39 93012 

14798 

65 37956 

267 

17.62 

39 79050 

10882 

64 99920 

265 

17.64 

39 65153 

06887 

64 62150 

263 

17.66 

39 51320 

65041 

64 24643 

261 

17.68 

39 37552 

47839 

63 87396 

259 

17.70 

39 23848 

18032 

63 50408 

257 

17.72 

39 10207 

38634 

63 13677 

255 

17.74 

38 96629 

72914 

62 77201 

253 

17.76 

38 83114 

84394 

62 40977 

250 

17.78 

38 69662 

36852 

62 05003 

248 

17.80 

38 56271 

94312 

61 69278 

246 

17.82 

38 42943 

21052 

61 33800 

244 

17.84 

38 29675 

81591 

60 98566 

243 

17.86 

38 16469 

40696 

60 63574 

241 

17.88 

38 03323 

63376 

60 28823 

239 

17.90 

37 90238 

14878 

59 94311 

237 

17.92 

37 77212 

60692 

59 60036 

235 

17.94 

37 64246 

66542 

59 25995 

233 

17.96 

37 51339 

98387 

58 92187 

231 

17.98 

37 38492 

22419 

58 58611 

229 

18.00 

.( 3)37 25703 

05061 

58 25263 

■ 227 
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MATHEMATICAL TABLES 


OS 

4r(3) (x) 

62 

34 

a ? 

^(3) (a;) 

52 

54 

18.00 

.( 3 ) 

37 25703 05061 

58 25263 

227 

! 19.00 

.( 3 ) 

31 54143 83708 

44 14000 

154 

18.02 

37 12972 12967 

57 92144 

226 

1 19.02 

31 43946 13867 

43 90252 

153 

18.04 

37 00299 13017 

57 59249 

224 

19.04 

31 33792 34279 

43 66657 

152 

18.06 

36 87683 72316 

57 26579 

222 

19.06 

31 23682 21348 

43 43214 

151 

18.08 

36 7512558193 

56 94131 

220 

19.08 

31 13615 51631 

43 19923 

150 

18.10 

36 6262438202 

56 61903 

219 

19.10 

31 03592 01837 

42 96780 

149 

18.12 

36 50179 80113 

56 29893 

217 

19.12 

SO 93611 48823 

42 73787 

147 

18.14 

36 37791 51918 

55 98101 

215 

19.14 

30 83673 69595 

42 50940 

146 

18.16 

36 25459 21823 

55 66524 

213 

19.16 

30 73778 41308 

42 28240 

145 

18.18 

36 13182 58253 

55 35160 

212 

19.18 

30 63925 41261 

42 05686 

144 

18.20 

36 00961 29842 

55 04008 

210 

19.20 

SO 54114 46900 

41 83275 

143 

18.22 

35 88795 05488 

54 73066 

208 

19.22 

30 44345 85815 

41 61008 

142 

18.24 

35 76683 54100 

54 42332 

207 

19.24 

SO 34617 85737 

41 38883 

141 

18.26 

35 64626 45094 

54 11805 

205 

19.26 

SO 24931 74543 

41 16899 

140 

18.28 

35 52623 47893 

53 81484 

204 

19.28 

30 15286 80247 

40 95054 

139 

18.30 

35 40674 32176 

53 51366 

202 

19.30 

SO 05682 81006 

40 73349 

138 

18.32 

35 28778 67824 

53 21450 

200 

19.32 

29 96119 55113 

40 51781 

137 

18.34 

35 16936 24922 

52 91734 

199 

19.34 

29 86596 81001 

40 30351 

136 

18.36 

35 05146 73754 

52 62217 

197 

19.36 

29 77114 37241 

40 09056 

135 

18.38 

34 93409 84802 

52 32898 

196 

19.38 

29 67672 02586 

39 87896 

134 

18.40 

34 81725 28749 

52 03774 

194 

19.40 

29 58269 55727 

39 66870 

133 

18.42 

34 70092 76470 

51 74845 

193 

19.42 

29 48906 75788 

39 45976 

132 

18,44 

34 58511 99035 

51 46108 

191 

19.44 

29 39588 41825 

39 26215 

131 

18.46 

34 46982 67708 

51 17562 

190 

19.46 

29 80299 33078 

39 04585 

130 

18.48 

34 35504 53943 

50 89207 

188 

19.48 

29 21054 28915 1 

38 84084 

129 

18.50 

34 24077 29886 

50 61039 

187 

19.50 

29 11848 08836 

38 68713 

128 

18.52 

34 12700 65867 

50 33059 

185 

19.62 

29 02680 52470 i 

38 43469 

127 

18.54 

34 01374 35407 

50 05263 

184 

19.54 

28 93551 39573 

38 23353 

126 

18.56 

33 90098 10210 

49 77662 

183 

19.56 

28 84460 50028 

38 03363 

125 

18.58 

33 78871 62665 

49 50223 

181 

19.58 ' 

28 75407 63846 

37 83498 

124 

18.60 

33 67694 65344 

49 22976 

180 i 

19.60 ! 

! 28 66392 61162 

37 63757 

123 

18.62 

33 56566 90998 

48 95908 

178 

19.62 

1 28 57415 22235 

37 44140 i 

123 

18.64 

33 45488 12560 

48 69018 

177 

19.64 

i 28 48475 27448 

37 24645 ! 

122 

18.66 

33 34458 03141 j 

48 42306 

176 

19.66 

28 39572 57306 

37 05272 

1 121 

18.68 

33 23476 36026 

48 15769 

174 

19.68 

28 30706 92437 | 

36 86020 

1 120 

18.70 

33 12542 84681 

47 89406 

173 

19.70 

28 21878 13588 1 

36 66888 

119 

18.72 

33 01657 22742 

47 63216 

172 

19.72 

28 13086 01627 i 

36 47875 

118 

18.74 

32 90819 24019 

47 37198 

170 

19.74 

28 04330 37540 i 

36 28980 

117 

18.76 

32 80028 62494 

4711350 

169 

19.76 i 

27 95611 02433 ; 

36 10202 

116 

18.78 

32 69285 12319 

46 85672 

168 

19.78 i 

27 86927 77528 ^ 

35 91540 

116 

18.80 

32 58588 47817 

46 60161 

166 

19.80 1 

27 78280 44164 i 

35 72995 

114 

18.82 

32 47938 43475 

46 34816 

165 

19.82 

27 69668 83794 

35 54564 

114 

18.84 

32 37334 73949 

46 09637 

164 

1 19.84 1 

27 61092 77988 j 

35 36247 i 

113 

18.86 

32 26777 14060 

45 84621 

163 

i 19.86 i 

27 52552 08428 ; 

35 18043 1 

112 

18.88 

32 16265 38792 

45 59768 

161 

1 19.88 i 

27 44046 56911 ! 

34 99951 

112 

18.90 

32 05799 23292 

45 35077 

160 

1 19.90 ; 

27 35576 05346 ' 

34 81971 ! 

111 

18.92 

31 95378 42870 

45 10546 

159 

1 19.92 ‘ 

27 27140 35751 j 

34 64102 ' 

110 

1 18.94 

31 85002 72994 

44 86174 

158 

i 19.94 i 

27 18739 30258 ' 

34 46342 i 

109 

18.96 

31 74671 89291 

44 61960 

157 

19.96 ' 

27 10372 71108 ' 

34 28692 , 

108 

1 18.98 

31 64385 67548 

44 37902 

155 

' 19.98 

27 02040 40649 ! 

34 11150 1 

108 

‘ 19.00 

31 54143 83708 

44 14000 

154 

20.00 

26 93742 21340 ! 

33 93715 

107 


.( 3 ) 




.( 3 ) 1 
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TABLE 24 

The Pentagamma Function 

Description: to 17 and 18 decimal places with central dif- 

ferences from X = 20.0 to x -= 100.0 by increments of .1. 



MATHEMATICAL TABLES 


X 


52 

64 

86 

20.0 

.( 3)2693 74221 33964 

84848 22463 

66 76388 

9799 

20.1 

2652 75685 55816 

82708 40114 

64 41948 

9360 

20.2 

2612 59858 17781 

80632 99712 

62 16867 

8941 

20.3 

2573 24663 79458 

78619 76178 

60 00728 

8544 

20.4 

2534 68089 17312 

76666 53371 

57 93132 

8166 

20.5 

2496 88181 08538 

74771 28695 

55 93702 

7806 

20.6 

2459 83044 23458 

72931 87722 

54 02078 

7464 

20.7 

2423 50839 26100 

71146 53825 

52 17918 

7139 

20.8 

2387 89780 82568 

69413 37847 

50 40897 

6829 

20.9 

2352 98135 76883 

67730 62766 

48 70705 

6534 

21.0 

2318 74221 33964 

66096 58391 

47 07048 

6253 

21.1 

2285 16403 49436 

64509 61063 

45 49643 

5986 

21.2 

2252 23095 25970 

62968 13378 

43 98225 

5731 

21.3 

2219 92755 15883 

61470 63918 

42 52537 

6488 

21.4 

2188 23885 69713 

60015 66995 

41 12338 

5257 

21.5 

2157 15031 90539 

58601 82410 

39 77395 

5036 

21.6 

2126 64779 93774 

57227 75220 

38 47489 

4826 

21.7 

2096 71755 72231 

55892 15519 

37 22408 

4625 

21.8 

2067 34623 66206 

54593 78226 

36 01952 

4433 

21.9 

2038 52085 38408 

53331 42884 

34 85929 

4251 

22.0 

2010 22878 53494 

52103 93472 

33 74158 

4076 

22.1 

1982 45775 62052 

50910 18217 

32 66462 

3910 

22.2 

1955 19582 88828 

49749 09424 

31 62677 

3751 

22.3 

1928 43189 25027 

48619 63308 

80 62642 

3599 

22.4 

1902 15315 24535 1 

47520 79835 

29 66207 

3454 

22.5 

1876 35012 03877 

46451 62568 

28 73226 

3316 

22.6 

1851 01160 45788 

45411 18528 

27 83561 

3183 

22.7 

1826 12720 06226 i 

44398 58048 

26 47078 

3057 

22.8 

1801 68678 24712 ! 

43412 94647 

26 13653 

2936 

22.9 

1777 68049 37845 

42453 44898 

25 33163 

2820 

23.0 

1754 09873 95875 

41519 28313 

24 55493 

2709 

23.1 

1730 93217 82219 

40609 67221 

23 80533 

2603 

23.2 

1708 17171 35784 

39723 86662 

23 08176 

2502 

23.3 

1685 80848 76011 

38861 34279 

22 38321 

2406 

23.4 

1663 83387 30517 

38020 80217 

21 70872 

2312 

23.5 

1642 23946 65240 

37202 17027 

21 05735 

2224 

23.6 

1621 01708 16990 

36404 59572 

20 42822 

2139 

2 . 3.7 

1600 15874 28312 

35627 44939 

19 82048 

2057 

23.8 

1579 65667 84574 

34870 12353 

19 23331 

1979 

23.9 

1559 50331 53188 

34132 03098 

18 66593 

1905 

24.0 

1539 69127 24901 

33412 60436 

18 11760 

1833 

24.1 

1520 21335 57050 

32711 29533 

17 58759 

1764 

24.2 

1501 06255 18732 

32027 57389 

17 07523 

1699 

24.3 

1482 23202 37803 

31360 92768 

16 57986 

1635 

24.4 

1463 71510 49642 

80710 86134 

16 10084 

1575 

24.5 

1445 50529 47615 

30076 89582 

15 63757 

1517 

24.6 

1427 59625 35170 

29458 56787 

15 18946 

1461 

24.7 

1409 98179 79513 

28855 42939 

' 14 75598 

1408 

24.8 

1392 65589 66794 

28267 04688 

14 33657 

1357 

24.9 

1375 61266 58764 

27693 00094 

13 93072 

1 1308 
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27.2 
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7 
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27.3 
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7 
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27.4 
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77036 

52688 

17010 44378 

7 
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1 64 

66 

SO.O 

.(4)778 60036 64736 

10727 30272 

3 69371 

237 

30.1 

770 73875 87910 

10547 41842 

3 60730 

230 

30.2 

762 98262 52926 

! 10371 14143 

3 52319 

223 

30.3 

755 33020 32084 

1 10198 38762 

3 44132 

217 

30.4 

747 77976 50005 

10029 07514 

3 36161 

210 

30.5 

740 32961 75439 

9863 12426 

3 28401 

204 

30.6 

732 97810 13299 

9700 45740 

3 20845 

198 

30.7 

725 72358 96900 

9540 99899 

3 13487 

192 

30.8 

718 56448 80399 

9384 67544 

3 06321 

186 

30.9 

711 49923 31442 

1 9231 41510 

2 99341 

182 

31.0 

704 52629 23995 

1 9081 14817 

2 92543 

175 

31.1 

697 64416 31365 

i 8933 80667 

2 85920 

171 

31.2 

690 85137 19402 

8789 32437 

2 79469 

166 

31.3 

684 14647 39875 

8647 63676 

2 73183 

161 

31.4 

677 52805 24024 

8508 68098 

2 67058 

156 

31.5 

670 99471 76270 

, 8372 39578 

2 61090 

152 

31.6 

664 54510 68094 

8238 72148 

|2 55273 

148 

31.7 

658 17788 32066 

8107 59991 

2 49605 

143 

31.8 

651 89173 56029 

7978 97439 

2 44079 

139 

31,9 

645 68537 77431 

7852 78965 

2 38693 

135 

32.0 

639 55754 77798 

7728 99185 

2 33442 

132 

32.1 

* 633 60700 77360 

7607 52848 

2 28323 

128 

32.2 

627 53254 29750 

7488 34833 

2 23332 

124 

32.3 

621 63296 16983 

7371 40151 

2 18465 

121 

32.4 

615 80709 44367 

7266 63933 

2 13719 

117 

32.5 
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7144 01435 
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114 

32.6 
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7033 48027 

2 04576 
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32.7 
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6924 99196 

2 00173 
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32.8 

593 21813 09186 

6818 50535 

1 95877 
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32.9 

587 74403 99694 

6713 97752 

1 91687 
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33.0 

582 33708 87954 

6611 36657 

1 87598 

99 

33.1 

576 99626 12870 
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97 

33.2 
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33.3 
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92 

33.4 
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33.5 
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33.6 
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33.7 
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34.2 
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46.3 

208 12778 99928 

n90 22851 

17014 

5 ; 

46.4 
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4 

46.6 
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46.7 
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4 

46.8 
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15769 

4 

46.9 
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4 

47.0 

198 87067 11884 

1103 31760 
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4 

47.1 

197 59332 90992 
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4 

47.2 
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47.3 
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47.4 
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47.5 
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4 

47.7 

190 15447 80197 I 
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3 

47.8 

188 95115 12677 ! 
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3 

47.9 
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1 10-02 49646 
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3 

48.0 
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3 

48.1 
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3 

48.2 
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3 i 

48.3 
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48.4 
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‘ 3 ! 

48.5 
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i 3 1 

48.6 
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i 931 65691 
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1 3 i 

48.7 
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! 922 03446 
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3 1 

48.8 

177 45798 56775 

1 912 53102 
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3 * 

48.9 

176 36046 64845 

: 903 14488 ! 

11561 

3 ; 

49.0 
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^ 893 87435 
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3 

49.1 

174 19242 97395 

1 884 71777 
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3 

49.2 
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: 875 67351 
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3 

49.3 

172 05978 28285 i 

i 866 73998 
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3 ' 

49.4 

171 00660 51404 

i 857 91558 
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49.5 

169 96180 66080 

, 849 19877 
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2 

49.6 

168 92560 00633 

1 840 58802 

! 10456 

2 

49.7 

167 89779 93987 

i 832 08183 
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2 

49.8 

166 87831 95525 

i 823 67872 
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2 

49.9 
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c* 
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1 ^'31 (X) 

S3 

64 

X 


S2 

6* 


! .(4) 




.(4) 



50,0 

1648 63987 20682 

8071 75945 

98787 

55.0 

1235 28565 12915 

4989 41557 

50377 

50.1 

1688 68969 67960 

7990 73443 

97402 

65.1 

1228 51154 73343 

4943 89947 

49735 

50.2 

1628 81942 88680 

7910 68342 

96038 

55.2 

1221 78688 23718 

4898 88071 

49101 

50.3 

161902826 77743 

7831 59279 

94697 

55.3 

1215 11120 62164 

4854 35297 

48478 

50.4 

160931642 26085 

7758 44913 

93376 

55.4 

1208 48407 35906 

481031000 

47864 

50.5 

1599 68011 19339 

7676 23923 

92078 

55.5 

1201 90504 40648 

4766 74568 

47258 

50.6 

1590 12156 36517 

7599 95012 

90799 

55.6 

1195 87368 19969 

4723 65393 

46660 

50.7 

1580 63901 48707 

7524 56899 

89541 

55.7 

1188 88955 64662 

4681 02878 

4607S 

50.8 

1571 23171 17796 

7450 08326 

88303 

55.8 

1182 45224 12243 

4638 86436 

45492 

50.9 
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1990 

82.1 

368 06702 48532 

663 25505 

2985 

87.1 

307 92671 39020 

492 66403 

1968 

82.2 

366 71721 44931 

659 20618 

2963 

87.2 

306 86249 91684 

489 82956 

1955 

82.3 

365 37399 61948 

655 18693 

2937 

87.3 

305 80318 27304 

487 01464 

1939 

82.4 

364 03732 97659 

651 19706 

2912 

87.4 

1 304 74873 64388 

484 21910 

1923 

82.5 

362 70717 53075 

647 28630 

2888 

87.5 

1 303 69913 23382 

481 44280 

1908 

82-6 

36138349 32122 

643 30443 

2862 

87.6 

1 302 65434 26657 

478 68559 

1892 

82.7 

360 06624 41612 

639 40117 

2838 

87.7 1 

! 301 61433 98490 

475 94729 

1878 

82.8 

358 75538 91219 

635 52630 

2816 

87.8 i 

1 300 57909 65052 

473 22777 

1864 

82.9 

357 450 S 8 93456 

631 67959 

2788 

87.9 i 

299 54858 54391 

470 52689 

1844 

83.0 

356 15270 63653 

627 86075 

2771 

88.0 1 

! 298 52277 96420 

467 84445 

, 1837 

83.1 

354 86080 19924 

624 06963 

2741 

88.1 1 

297 50165 22894 

465 18039 

1816 

83.2 

353 57513 83159 

620 30591 

2721 

88.2 i 

296 48517 67407 

462 53448 

1805 

83.3 

352 29567 76984 

616 56940 

2698 

88.3 i 

295 47332 65368 

459 90662 

1790 

83.4 

351 02238 27749 

612 85987 

2675 

88.4 

294 46607 53991 

457 29665 

1774 

83.5 

349 75521 64502 

609 17709 

2653 

88,5 

293 46339 72279 

454 70442 

1765 

83.6 

348 49414 18965 

605 52084 

2630 

88.6 

i 292 46526 61010 

452 12984 

1744 

83.7 

347 23912 26511 

601 89088 

2608 

88.7 

291 47165 62724 

449 57271 

1734 

83.8 

345 99012 21146 

598 28701 

2587 

88.8 

290 48254 21709 

447 03291 

1721 

83.9 

344 74710 45481 

594 70901 

2562 

88.9 

289 49789 83986 

444 51032 

1704 

84.0 

343 51003 40718 

j 591 15663 

2547 

89.0 

288 51769 97294 

; 442 00477 

1697 

84.1 

342 27887 51618 

i 587 62971 

2520 

89.1 

287 54192 11080 

' 439 51619 

1677 

84.2 

341 05359 25488 

j 584 12802 

2601 

89,2 

286 57053 76485 

437 04437 

1667 

84.3 

339 83415 12159 

1 580 65130 

! 2480 

89.3 

: 285 60352 46827 

434 58922 

1653 

84.4 

338 62051 63959 

! 577 19940 

1 2460 

89.4 

; 284 C 40 S 5 75091 

i 432 15061 

1640 

84.5 

337 41265 35699 

‘ 573 77230 

1 2439 

89.5 

; 283 68251 18916 

' 429 72840 

1628 

84.6 

336 21052 84649 

570 36919 

1 2419 

89.6 

: 282 72846 85581 

i 427 32246 

1614 

84.7 

385 01410 70518 

566 99046 

: 2399 

89.7 

: 281 77868 84492 

: 424 93266 

1602 

84.8 

333 82335 55432 

563 63573 

! 2380 

89.8 

1 280 83316 26669 

: 422 55889 

1591 

84.9 

332 63824 03920 

560 30480 

: 2357 

89.9 

: 279 89186 24734 

i 420 20102 

1574 

85.0 

331 45872 82887 

556 99743 

; 2343 

90.0 

! 278 95476 42901 

^ 417 85889 

1569 


.( 5 ) 




1 .( 5 ) 

! 
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MATHEMATICAL TABLES 


X 

4''3)(x) 


34 

X 


52 

84 

90,0 

.(5) 

278 95476 42901 

417 85889 

1569 

95.0 

.(5) 

236 97921 46659 

318 41434 

1072 

90.1 

278 02184 46957 

415 53245 

1550 

95.1 

236 22851 70399 

316 73505 

1060 

90.2 

277 09308 04258 

413 22151 

1541 

95.2 

235 48098 67644 

315 06636 

1054 

90.3 

276 16844 83709 

410 92597 

1529 

95.3 

234 73660 71524 

313 40821 

1046 

90.4 

275 24792 55757 

408 64573 

1516 

95.4 

233 99536 16225 

311 76052 

1038 

90.5 

274 33148 92378 

406 38065 

1506 

95.5 

233 25723 36978 

310 12321 

1031 

90.6 

273 41911 67065 

404 13062 

1493 

95.6 

232 52220 70053 

308 49622 

1023 

90.7 

272 51078 54814 

401 89553 

1481 

95.7 

231 79026 52748 

306 87945 

1016 

90.8 

271 60647 32115 

399 67525 

1472 

95,8 

231 06139 23389 

305 27284 

1008 

90.9 

270 70615 76941 

397 46968 

1456 

95.9 

230 33557 21313 

303 67632 

999 

91.0 

269 80981 68736 

395 27867 

1452 

96.0 

229 61278 86870 

302 08979 

996 

91.1 

268 91742 88397 

393 10218 

1434 

96.1 

228 89302 61405 

300 51322 

984 

91.2 

268 02897 18277 

390 94003 

1426 

96.2 

228 17626 87262 

298 94650 

980 

91.3 

267 14442 42160 

388 79214 

1415 

96.3 

227 46250 07769 

297 38957 

972 

91.4 

266 26376 45257 

386 65840 

1403 

96.4 

226 75170 67233 

295 84236 

966 

91.5 

265 38697 14194 

384 53869 

1393 

96.5 

226 04387 10933 

294 30481 

958 

91.6 

264 51402 37000 

382 43291 

1382 

96.6 

225 33897 85114 

292 77683 

950 

91.7 

263 64490 03097 

380 34096 

1372 

96.7 

224 63701 36978 

291 25836 

945 

91.8 

262 77958 03290 

378 26272 

1362 

96.8 

223 93796 14678 

289 74934 

937 

91.9 

261 91804 29755 

376 19810 

1348 

96.9 

223 24180 67312 

288 24968 

929 

92.0 

261 06026 76030 

374 14696 

1344 

97.0 

222 64853 44914 

286 75982 

927 

92.1 

260 20623 37000 

372 10926 

1328 

97.1 

221 85812 98447 

285 27822 

915 

92.2 

259 35592 08897 

870 08485 

1321 

97.2 

221 17057 79802 

283 80627 

911 

92.S 

258 50930 89278 

368 07364 

1310 

97.3 

220 48586 41783 

282 34348 

904 

92.4 

257 66637 77023 

866 07553 

1300 

97.4 

219 80397 38108 

280 88963 

897 

92.5 

256 82710 72321 

364 09042 

1290 

97.5 1 

219 12489 23395 

279 44480 

891 

92.6 

255 99147 76662 

362 11822 

1281 

97.6 j 

218 44860 53163 

278 00888 

884 

92.7 

25515946 92825 j 

36015883 ! 

! 1271 

97.7 

217 77509 83819 

276 58181 

878 

92.8 

254 33106 24870 ' 

358 21214 1 

i 1262 

97.8 

217 10435 72655 

275 16352 

872 

92.9 

253 50623 78129 

356 27807 ! 

! 1249 

97,9 

216 43636 77844 

273 75395 

865 

93.0 

252 68497 59195 

354 35649 | 

i 1246 

i 

98,0 

215 77111 58427 

272 35302 

862 

93.1 

251 86725 75909 

352 44737 

1231 

98.1 

215 10858 74312 

270 96071 

851 

93.2 

251 05306 37362 

350 55056 

1224 

98.2 

214 44876 86267 

269 57691 

848 

93.3 

250 24237 53870 

348 66599 

1215 

98.3 

213 79164 55914 

268 20159 

841 

93.4 

249 43517 36978 

346 79357 

1205 

98.4 

213 13720 45720 

266 83469 

835 

93.5 

248 63143 99442 

344 93320 

1197 

98.5 

212 48543 18996 

265 47613 

830 

93.6 

247 83115 55227 

343 08479 

1187 

98.6 

211 8363139882 

264 12586 

823 

93.7 

247 03430 19490 

341 24826 

1179 

98.7 

211 18983 73355 

262 78383 

818 

93.8 

246 24086 08579 

339 42350 

i 1171 

98.8 

210 54598 85212 

261 44998 

811 

93.9 

245 45081 40018 

337 61046 

1158 

98.9 

209 90475 42066 

260 12423 

806 

94.0 

244 66414 32504 

335 80899 

1156 

99.0 

209 26612 11343 

258 80654 

803 

94.1 

243 88083 05888 

334 01909 

1142 

99.1 

! 208 63007 61274 

257 49687 

792 

94.2 

243 10085 81182 

332 24060 

1136 

99.2 

; 207 99660 60893 

256 19513 

790 

94.3 

242 32420 80535 

330 47346 

1127 

99.3 

207 36569 80025 

254 90128 

783 

94.4 

241 55086 27234 

328 71759 

1118 

99.4 

206 73733 89285 

253 61527 

778 

94.5 

240 78080 45693 

326 97290 

1110 

99.5 

206 11151 60072 

252 33703 

773 

94.6 

240 01401 61442 

325 23938 

1102 

99.6 

205 48821 64562 

251 06652 

767 

94.7 

239 25048 01125 

323 51676 

1094 

99.7 

204 86742 75705 

249 80368 

762 

94.8 

238 49017 92482 

321 80513 

1086 

99.8 

204 24913 67215 

248 54845 

756 

94.9 

237 73309 64353 

320 10435 

1076 

99.9 

203 63333 13569 

247 30078 

750 

95,0 

236 97921 46659 

318 41434 

1072 

100.0 

203 01999 90002 

246 06061 

744 


.(5) 

1 

1 



.(5) 
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TABLE 25 

The Hexagamma Function 

Description: to 12 decimal places from x = 0.0 to 

X = — 10.0 by increments of .1. 

LogiojiF'^^ (ic) 1 to 10 decimal places from x = 0.0 to r == — 10.0 by 
increments of .1. 

(x) to 12 decimal places from x = 0.00 to x = 1.00 by incre- 
ments of .01. 

Logiol!?'^* (x) j to 10 decimal places from x = 0.00 to x = 1.00 by 
increments of .01. 
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MATHEMATICAL TABLES 


X 

- 


1 

X 

{^x) 

0.0 


00 

CO 

5.0 


X 

0.1 

+2399958.227563 827466 

6.88020 36826 

5.1 

+2399973.828812 191441 i 

1 0.2 

4- 

74925.301133 760609 

4.87462 84972 

5.2 

+ 

74935.508088 349735 i 

, 0.3 

i 

9731.834956 233518 

S.98819 47351 

5.3 

+ 

9738.755126 667707 i 

; 0.4 

■f 

2032.557268 070738 

3.30804 27907 

5.4 

+ 

2037.393704 563007 i 

0.5 

— 

3.474249 826667 

0.54086 10445 

5.5 

_ 

0.004525 980280 ; 

0.6 

— 

2039.949298 179348 

3.30961 93733 

5.6 

— 

2037.402780 984180 j 

0.7 

— 

9740.670911 658111 

3.98858 88710 

5.7 

— 

9738.764277 048672 ^ 

0.8 


74936.970310 472660 

4.87469 61306 

5.8 

— 

74935.517362 928909 i 

0.9 

-2399974.962992 455631 

6.88020 67110 

5.9 

-2399973.838262 623984 1 

1.0 


CO 

X 

6.0 


CO 

1.1 

+2399973.129665 580886 

6.38020 63793 

6.1 

+2399978.8S1653 785699 

1.2 

+ 

74934.946195 489004 

4.87468 43998 

6.2 

+ 

74935.510708 057180 

1.3 

-f 

9788.298854 017748 

3.98848 30983 

6.3 

+ 

9738.757544 958344 

1.4 


2037.019694 440703 

3.30899 52278 

6.4 

+ 

2037.395939 737186 

1.5 

— 

0.313755 999507 

9.49659 20389* 

6.5 

— 

0.002457 482989 

1.6 

__ 

2037.660479 819973 

3.80913 18224 

6.6 

— - 

2037.400864 560343 ‘ 

1.7 

— 

9738.980600 591574 

3.98851 35007 

6.7 


'9738.762499 435629 : 

1.8 

— 

74935.700178 887028 

4.87468 87696 

6.8 

— 

74935.515712 234506 ! 

1.9 

-2399973.993725 879457 

6.38020 65356 

6.9 

-2399973.886728 127888 

2.0 


X 

X 

7.0 


X 

2.1 

+2399973.717310 205736 

6.38020 64856 

7.1 

+23S9973.832983 993524 ■ 

2.2 


74935.411886 481298 

4.87468 70987 

7.2 

+ 

74935.511948420056 

2.3 

+ 

9738.671736 569222 

3.98849 97272 

7.3 

+ 

9738.758702 660764 ' 

2.4 


2037.321102 619715 

3,30905 94836 

7.4 

+ 

2037.397021 302232 , 

2.5 

— 

0.067995 999507 

8.83248 33621* 

7.5 

— 

0.001446 124965 1 

2.6 


2037.458488 014216 

3.30908 87679 

7.6 

— 

2037.399918 010951 ! 

2.7 

— 

9738.813340 465071 

3.98850 60420 

7.7 

— 

9738.761612 774610 

2.8 

— 

74935.660728 062967 

4.87468 79614 

7.8 I 


74935.514880 971933 i 

2.9 

-2399973.876716 844788 

6.38020 65144 

7.9 

-2399973.835948 161683 i 

3.0 


X 

X 

8.0 


CO 

3.1 

+2399973.801140 843955 

6.38020 65007 

8.1 

+2399973.833672 306802 

3.2 

t 

74935.483412 055029 

4.87468 75133 

8.2 

+ 

74935.512595 774271 

3,3 

t 

9738.733062 131993 

3.98850 24620 

8.3 

+ 

9738.759311 946176 

3.4 


2037.373924 840545 

3.30907 07434 

8.4 

+ 

2037.397595 178936 

3.5 

— 

0.022300 753478 

8.34831 95368* 

8.5 

— 

0.000905 225423 

3,6 

— 

2037.418791 402165 

3.30908 03073 

8.6 

— 

2037.399407 836173 

3.7 

— 

9738.778730 383619 

3.98850 44985 

8.7 

— 

9788.761181 253891 

3.8 

— 

74935.530438 482461 

j 4.87468 77858 

8.8 

— 

74935.514426 195573 i 

1 3.9 

-2399973.850115 942384 

6.38020 65096 

8.9 

-2399973.835518 366832 

1 4.0 

i 

X 

X 

9.0 


X 1 

1 4.1 

+2399973.821856 178821 

6.38020 65045 

9.1 

+2399973.834056 902374- 

! 4.2 

•f 

74935.501775 949555 

4.8746876197 

9.2 

+ 

74936.512959 917887 i 

1 4.3 

4- 

9738.749387 724939 

1 3.98850 31900 

9.3 

+ 

9738.759656 928225 ' 

1 4.4 

I + 

2037.388477 684054 

! 3.30907 38456 

9.4 

+ 

2037.397922 192173 

i 4.5 

— 

0.009294 606041 

7.96823 09866* 

9.5 

— 

0.000595 060119 

4.6 

; — 

2037.407138 822431 

8.30907 78235 

9.6 

— 

2037.399113 492248 i 

1 4.7 

1 

9738.768266 800014 

3.98850 40318 

9.7 

— 

9788.760851 772710 ! 

1 4.8 

; — 

74935.521019 476867 

4.87468 77312 

9.8 


74985.514160 , 

! 4,9 

: -2399973,841619 622765 

6.38020 65081 

9.9 

1 -2399973.835265 998261 

I 5.0 

1 



X 

X 

10.0 


X j 


*Ten should he subtracted from these logarithms. 




CO 

6.88020 65058 

4.87468 76663 

8.98850 34460 

3.30907 49598 
7.65570 78595*1 

8.30907 68946 

3.98850 38540 

4.87468 77100 

6.38020 65075 

00 

6.38020 65063 

4.87468 76715 

3.98850 36538 

3.30907 54363 
7.39049 05202* 

8.30907 64861 

3.98850 37747 

4.87468 77005 

6.38020 65072 

00 

6.38020 65065 

4.87468 76786 

3.98850 36064 

8.30907 56668 
7.16020 58234* 

3.30907 62843 

3.98850 37352 

4.87468 76956 

6.38020 65070 

00 

6.38020 65066- 

4.87468 76824 

3.98850 36326 

3.30907 57892 
6.96675 67425* 

3.30907 61756 

3.98850 37187 

4.87468 76930 
6.88020 65070 

oo 

6.38020 65067 

4.87468 76845 

3.98850 36480 
8.80907 58589 
6.77456 08447* 

8.30907 61128 

3.98850 37012 

4.87468 76915 

6.38020 65069 

oo 
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% 


1 

(.0 : ;; 

X 



.00 

—00 

DC 

.50 

- 771.474249 826667 

2.88732 14348 

.01 

“240000 000023.700928 1341 

11.38021 12417 

.51 

“ 698.966516 252942 

2.84445 63715 

.02 

-7500 000022.583357 6371 

9.8750612634 

.52 

- 634.500428374195 

2.80243 19196 

.03 

-987 654342.516711 5995 

8.99469 49776 

.53 

- 577.053809 746340 

2.76121 63126 

.04 

“234 375020.533868 312853 

8,36991 13230 ! 

.54 

- 525.750341 771756 

2.7207795637 

.05 

“76 800019.593942 159721 

7.88536 13308 j 

.55 

“ 479.836560 107956 

2.6810933350 

.06 

“80 864216.236578 792130 

7.48945 52530 | 

.56 

- 438.662812 423165 

2.64213 08186 

.07 

“ 14279782.249769 968715 

7.15472 15848 i 

.57 

- 401.667439 882787 

2.60386 66282 

.08 

“7 324235.821381 565144 

6.86476 23190 i 

.58 

- 368.863592 076236 

2.56627 66993 

.09 

- 4064437,393392 128468 

6.60900 04383 : 

.59 

- 338.328201 065979 

2.52933 81995 

.10 

- 2400015.607203 195865 

6.38021 40659 ; 

.60 

- 311.192731 929262 

2.49302 94452 

.11 

- 1490226.107771 981965 

6.17325 21675 

.61 

- 286.635399 956592 

2.45732 98254 

.12 

“ 964520.465605 975475 

5,98431 14471 

.62 

- 264.374602 697234 

2.42221 97319 

.13 

“ 646403.464511 029983 

5.81050 36755 

.63 

- 244.163361477184 

2.3876804953 

.14 

“ 446256.747412 807859 

5.64958 38226 

.64 

- 225.784604314884 

2.35369 43250 

.15 

- 316061.946623 672831 

5.49977 22106 

.65 

- 209.047152230779 

2.3202442566 

.16 

“ 228893.880780 426293 

5.35963 41824 

.66 

- 193.782295 275274 

2.2873140956 

.17 

“ 169042.658272 046558 

5.22799 63134 

.67 

- 179.840864 349461 

2.2548883812 

.18 

- 127024.241299 787326 

5,10388 66093 ^ 

.68 

“ 167.090720 978829 

2.22296 23329 

.19 

“ 96987.294416 358398 

4.98649 08941 

.69 

- 155.414600343709 

2.19149 18157 

.20 

“ 75010.212497 972660 

4.87512 03958 ; 

.70 

- 144.708253 643026 

2.16049 33023 

.21 

“ 58774.271096 890130 

: 4.76918 72518 

.71 

“ 134.878844 724061 

2.12994 39258 

.22 

“ 46578.523224 123080 

4.66818 57151 

.72 

- 125.843563 212830 

2.09983 10064 

.23 

“ 37297.312724 528165 

4.57167 75420 

.73 

- 117.528422 416972 

2.0701429065 

.24 

“ 30149.526256 521022 

. 4.47928 04924 

.74 

- 109.867215 278624 

2.04086 81166 

.25 

“ 24584.875388 637934 

1 4.39065 91786 

.75 

- 102.800605 815417 

2.01199 56739 

.26 i 

“ 20207.738371 015849 

i 4.30551 77108 

.76 

- 96.275336 958386 

1.98351 50473 

.27 

“ 16733.767398 107882 

i 4.22359 37278 ^ 

.77 

- 90.243538 588302 

1.95541 61163 

.28 

“ 18952.547875 535086 

: 4.14465 35211 ' 

.78 

- 84.662122 006206 

1.92768 91496 ! 

.29 

“ 11708.142697 332997 

^ 4.06848 80068 

.79 

- 79.492249 106550 

1.90032 47848 j 

.30 

“ 9883.468555 496988 

: 3.99490 93849 

.80 

- 74.698866 239391 

1.8733140102 ] 

.31 

“ 8389.736992 117329 

! 3.92374 83464 

.81 

■ - 70.250294194167 

1.84664 81473 i 

.32 

- 7158.989471 115674 

3.85485 17237 

.82 

- 66.117866 959725 

1.8203188342 

.33 

“ 6138.757835 849817 

^ 3.78808 05015 

.88 

- 62.275612 958946 

1.7943180109 

.34 

“ 5288.203098 012376 

3.72330 81262 

.84 

- 58.699973 310164 

1.76863 79037 

.35 

“ 4575.294564 109911 

3.66041 90598 

.85 

- 55.369552 466876 

1.7432710132 

,36 

“ 3974.729125 648942 

, 3.59930 75372 

.86 

^ - 52.264897161802 

1.71821 01002 

.37 

“ 3466.882588 736638 

3.53987 64947 

.87 

- 49.368300 176145 

1.69844 81740 

.38 

“ 3034.147156 771941 

3.48203 66403 

.88 

- 46.663625 896426 

■ 1.66897 84817 

.39 

“ 2665.051749 171137 

3.42570 56464 

; .89 

- 44.136155 027465 

1.64479 44964 

.40 

- 2348.591273 487990 

3.37080 74428 

.90 

- 41.772446172534 

.162088 99080 

.41 

“ 2076.211530 453112 

3.31727 15986 

.91 

- 39.560212286876 

1.59725 86134 : 

.42 

- 1840.910935 659818 

3.26503 27775 

.92 

- 37,488210 265104 

1.57389 47072 . 

.43 

“ 1686.930567 035002 

3.21403 02583 

' .93 

- 35.546142 142672 

1.55079 24732 ' 

.44 

“ 1459.511462 104247 

3.16420 7509 ? 

.94 

- 33.724566 581391 

1.52794 63769 

.45 

“ 1304.703458 047607 

3.11551 18134 

.95 

- 32.014819 473485 

1.5053510572 ; 

.46 

- 1169.213785 842036 

3.06789 39272 

.96 

- 30.408942 641287 

1.48300 13194 ; 

.47 

“ 1050.286510 870922 

3.02130 77876 

.97 

- 28.899619 733577 

l .. i 6089 21282 

.48 

“ 945.606045 993736 

2.97571 02403 

.98 

- 27.480118 527433 

1.43901 86016 

.49 

“ 853.219553 939511 

2.93106 08000 

.99 

- 26.144238 93 S 325 

1.41737 60040 

.50 

“ 771.474249 826667 

2.88732 14348 

1 1.00 

. 1 . . - 

- 24.886266 123441 

1.39595 97409 
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TABLE 26 

The HJexagamma Function 

Description: to 14 decimal places with central differences 

from X = 1.00 to x = 4.00 by increments of .01. 
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o: 


-5- 

-54 

_S6 

1.00 

-24.88626612 344088 

7263482 554086 

40461 548219 

364 259530 

i.ai 

-23.70092813 407076 

6776749 239351 

36997 929667 

326 482281 

1.02 

—22.58335763 709416 

6327013 854284 

33860 793397 

292 939512 

1.03 j 

-21.52905727 866040 

5911139 262614 

31016 596639 

263 121776 

1.04 

-20.53386831 285278 

6626281 267582 

28435 521658 

236 585008 

1.05 

—19.69394216 972098 

5169858 794208 

26091 081683 

212 941648 

1.06 

—18.70671459 463126 

4889527 352518 

23959 483357 

191 852989 

1.07 

—17.86588230 286672 

4533155 894184 

22019 788020 

173 022645 

1.08 

-17.07138156 514402 

4248803 223871 

20253 115328 

156 190931 

1.09 

— 16.31936885 966003 

3984704 168887 

18642 633567 

141 130041 

1.10 

-15.60720319 586491 

3739247 747469 

17173 281846 

127 639887 

1.11 

-14.93243000 954448 

3510964 607897 

15831 570013 

115 544522 

1.12 

-14.29276646 930302 

3298513 038338 

14605 402701 

104 689040 

1.13 

-13.68608805 944494 

3100666 871481 

13483 924429 

94 936908 

1.14 

-13.11041631 830168 

2916304 629053 

12457 383065 

86 167647 

1.15 

-12.56390762 344895 

2744399 769691 

11517 009348 

78 274829 

1.16 

-12.04484292 629312 

2584011 919676 

10654 910460 

71 164335 

1.17 

-11.55161834 833406 

2434278 980122 

9863 975907 

64 752840 

1.18 

-11.08273656 017621 

2294410 016474 

9137 794193 

58 966501 

1,19 

-10.63679887 218312 

2163678 847020 

8470 578980 

53 739809 

1.20 

-10.21249797 266021 

2041418 256545 

7857 103577 

49 014586 

1.21 

- 9.80861125 570276 

1927014 769647 

7292 642759 

44 739119 

1.22 

- 9.42399468 644178 

1819903 926508 

6772 921061 

40 867892 

1.23 

— 9.05757715 643588 

1719566 002430 

6294 066754 

37 368418 

1.24 

- 8.70835528 645428 

1625522 146105 

5852 570865 ; 

S4 175659 

1.25 

- 8.37538863 793373 

1537330 860646 

5445 250636 i 

SI 286510 

1.26 

- 8.05779529 801965 

1454584 825822 

5069 216917 

28 661847 

1.27 

— 7.75474780 636378 

1376908 007915 

4721 845044 

26 275636 

1.28 

— 7.46546939 478706 

1803953 035052 

4400 748807 

24 104580 

1.29 

— 7.18923051356087 

1235398 810997 

4103 757150 

22 127817 

1.30 

- 6.92534562 044464 

1170948 344091 

3828 893310 

20 326646 

1,31 

— 6.67317021 076932 

1110326 770496 

3574 356116 

18 684292 

1.32 

— 6.43209806 879897 

1053i279 5.53017 

3338 603214 

17 185693 

1.33 

— 6.20155872 235878 

999570 838751 

3119 836005 

15 817312 

1.34 

— 5.98101508 430611 

948981 960490 

2916 986107 

14 566979 

1.35 

— 5.76996126 585833 

901310 068336 

2728 703189 

13 423736 

1.36 

— 5.5679*2054 809391 

856366 879371 

2553 844006 

12 377717 

1.37 

- 5.37444349 912321 ! 

813977 534413 

2391 362541 

i 11 420025 

1.38 

— 5.18910622 549664! 

773979 551995 

2240 801100 

10 542636 

1.39 

— 5.01150874 739001 

736221 870676 

2099 782293 

9 738301 

1.40 

- 4.84127348 799015 

700563 971652 

1969 001788 

9 000478 

1.41 

- 4.67804386 830680 

666875 074415 

1847 221761 

8 323247 

1.42 

- 4.52148299 936760 

i 635033 398939 

1733 764981 

7.701252 

1.43 

- 4.37127246 441779 

1 604925 488444 

1628 009453 

i 7.129645 

1.44 

- 4.22711118 435242 

! 576445 587402 

1529 383570 

6 604032 

1.45 

- 4.08871436 016107 

j 549495 069929 

1437 361719 

i 6 120430 

1.46 

— 3.95581248 666900 

j 623981 914175 

1351460299 

5 676224 

1.47 

- 3.82815043 231869 

499820 218721 

1271 234102 

1 6 265131 

1.48 

- 3.70548658 015559 

* 476929 757367 

1196 273036 

4 887172 

1.49 

— 3.58759202 556615 

455235 569050 

1126 199142 

i 4 538634 

1.50 

- 3.47424982 666723 

434667 579875 

1060 663883 

i 4217053 
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X 

(. 0 -) 


-54 

! 

: -56 

1 

1.50 

- 3.47424982 666723 

434667 579875 

1060 663883 

4 217053 

1.51 

- 3.36625430 366705 

415160 254582 

999 345676 

3 920183 

1.52 

— 8.26041038 301269 

396662 274966 

941 947652 

: 3 645979 

1.53 

— 3.15953298 520799 

379086 243001 

888 195608 

3 392579 

1.54 

— 3.06244644 983330 

362408 406643 

837 836141 

3 158281 

1.55 

— 2.96898399 862604 

846568 406426 

790 634956 

2 941536 

1.56 

— 2.87898723 128104 

331519 041165 

746 375307 

2 740928 1 

1.57 

— 2.79230565 444870 

317216 051211 

704 856586 

2 555161 

1.58 

— 2.70879623 812846 

303617 917843 

665 893026 

; 2 383055 

1.59 

— 2.62832300 098666 

290685 677602 

629 312521 

2 223525 

1.60 

— 2.55075662 061988 

278382 749681 

594 955541 

2 075584 

1.61 

— 2.47597406 774990 

266674 777402 

662 674145 

1 938323 

1.62 

“ 2 . 403S5826 265395 

256529 479269 

632 331073 

1 810912 

1.63 

- 2.33429775 235068 

244916 512208 

503 798912 

1 692590 

1.64 

— 2.26718640 716949 

234807 344058 

476 959341 

1582658 

1.65 

— 2.20242313 542888 

225175 135251 

451 702429 

1 480475 

1.66 

- 2.13991161 504078 

215994 628872 

427 925992 

1 385453 

1.67 

- 2.07956004 094140 

207242 048485 

405 535008 

1 297050 

1.68 

— 2.02128088 732687 

198895 003106 

384 441074 

1 214770 

1.69 

— 1.96499068 374341 

190932 398801 

364 561910 

1 138157 

1.70 

- 1.91060980 414796 

183334 356405 

345 820903 

1 066788 

1.71 

- 1.85806226 811654 

176082 134912 

328 146684 

1000278 

1.72 

- 1.80727555 343426 

169158 060103 

311 472743 

938270 i 

1.73 

- 1,75818041 935300 

162545 458037 

295 737072 

880435 

1.74 

— 1.71071073 985212 

156228 593044 

280 881887 

826471 

1.75 

- 1.66480334 628167 

150192 609887 

266 853072 

776099 

1.76 

— 1.62039787 881009 

144423 479802 

253 600407 

729060 

1.77 

- 1.57748664 613653 

138907 950124 

241 076801 

685117 

1.78 

— 1.53586449 296421 

133633 497248 i 

229 238313 

644051 

1.79 

— 1.49562867 476437 

128588 282685 ' 

218 043876 

605658 

1.80 

- 1.45667873 939138 

123761111998 ; 

207 455096 

569750 i 

1.81 

- 1.41896641 513837 

119141396407 ^ 

197 436067 

536155 i 

1.82 

- 1.38244550 48494S 

114719 116883 

187 953193 

504711 ; 

1.83 

- 1.34707178 572931 

110484 790553 

i 178 975031 

475271 1 

1.84 

- 1.31280291 451473 

106429 439253 

170 472139 

447696 1 

1.85 

— 1.27959833 769268 

102544 560093 j 

162-116943 

421859 ! 

1.86 

- 1.24741920 647156 

98822 097875 ! 

154 783606 

397642 : 

1.87 

— 1 . 21622S29 622920 

95254 419264 1 

147 547911 

374935 ^ 

1.88 

- 1.18598993 017947 

91834 288564 

140 687150 

353638 : 

1.89 

— 1.15666990 701538 

88554 845014 I 

134 180027 

333653 i 

1.90 

- 1.12823543 230144 

85409 581491 

128 006556 

314897 1 

1.91 

— 1.10065505 340240 

82392 324524 

122 147982 

297286 I 

1.92 

- 1.07389859 774861 

79497 215539 

116 586693 

280745 : 

1.93 

— 1.04793711 425020 

76718 693246 

111 806150 

265205 : 

1.94 

— 1.02274281 768426 

74051 477104 

106 290811 

250599 

1.95 

— .99828903 588934 

71490 551772 

101 526071 

236867 ; 

1.96 

“ .97455015 961215 

69031152510 1 

96 998198 

223954 

1.97 

— .95150159 486006 

66668 751447 

92 694279 

211805 

1.98 

— .92911971 762244 

64399 044663 

88 602165 

200373 ; 

1.99 

— .90738183 083144 

62217 940043 

84 710424 

189611 i 

2.00 

—.88626612 344088 

60121 545848 

81 008295 

179478 : 
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^52 

--54 

-56 

2.00 

-.88626612 344088 

60121 545848 

81 008295 

179478 

2.01 

-.86575163 150879 

58106 159947 

77 485643 

169934 

2.02 

-.84581820 117618 

56168 259690 

74 132926 

160941 

2.03 

— 82644645 344047 

54304492358 

70 941149 

152466 

2.04 

-.80761775 062834 

52511 666175 

67 901837 

144475 

2.05 

-78931416447796 

50786 741830 

65007001 

136941 

2.06 

—.77151844 574589 

49126 824486 

62 249106 

129833 

2.07 1 

-.75421399 525867 

47529 156248 

59 621043 

123126 

2.08 ! 

-.73738483 633394 

45991 109053 

57 116107 

116796 

2.09 

-.72101558 849974 

44510 177965 

54 727967 

110821 

2.10 1 

-70509144 244519 

43083 974843 

52 450647 

105177 

2.11 

-.68959813 613907 

41710 222369 

50 278505 

99846 

2.12 

-.67452193 205663 

40386 748399 

48 206208 

94809 

2.13 

—.65984959 545819 

89111 480637 

46 228721 

90048 

2.14 

-64556837 366611 

37882 441597 

44 341282 

85548 

2.15 

—.63166597 628999 

36697 743839 

42 539391 

81292 

2.16 

—.61813055 635226 

35555 585472 

40 818792 

77266 

2.17 

-. 604^5069 2269125 

34454 245897 

89 175458 

73457 

2.18 

-59211537 064521 

33392 081780 

37 605581 

69852 

2.19 

—.67961396 983896 

32367 523244 

86 105557 

66440 

2.20 

— 56743624 426515 

31379 070266 

84 671973 

63209 

2.21 

—.55557230 939400 

30425 289261 

83 301599 

60149 

2.22 

—.54401262 741545 

29504 809854 

81 991373 

57251 

2.23 

-.53274799 353545 

28616 321821 

80 738399 

54504 

2,24 

-.52176952 287366 

27758 572187 

29 539928 

51900 

2.25 

—.51106863 793373 

26930 862480 

28 393357 

49432 

2.26 

-.50063705 661861 

26130 546130 

27 296219 

47092 

2.27 

—.49046678 076480 

25358 025999 

26 246172 

44872 

2428 

—.48055008 517097 

24611 752040 

25 240998 

42766 

2.29 

—.47087950 709756 

23890 719079 

24 278590 

40768 

2.30 

-.46144783 621493 

23193 964708 

23 356949 

38871 

2.31 

-.45224810 497938 

22520 567285 

22 474179 

37070 

2.32 

—.44327357 941668 

21869 644041 

21 628479 

35360 

2.33 

—.43451775 029439 

21240 349276 

20 818140 

33786 

2.34 

—.42597432 466486 

1 20631 872652 

20 041537 

32193 

2.35 

-.41763721 776184 

20043 437564 

19 297127 

30727 

2.36 

—.40950054 523447 

19474 299604 

18 583445 

29334 

2,37 

-.40155861 570314 

! 18923 745089 

17 899096 

28009 

2.38 

-.39380592 362270 

i 18391089669 

17 242756 

26750 

2.39 

— 38623714 243895 

i 17875 677005 

16 613166 

25551 

2.40 

-.37884711 802526 

17376 877507 

16 009127 

24412 

2.41 

-.37163086 238662 

1 16894 087136 

15 429501 

23328 

2.42 

— .36458354 761935 

i 16426 726266 

14 873203 

22296 

2.43 

-.35770050 011474 

15974 238599 

14 339201 

21314 

2.44 

—.35097719 499613 

15536 090134 

13 826514 

20379 

2.45 

—.34440925 077885 

15111 768183 

13 334206 

19489 

2.46 

-.33799242 424340 

i 14700 780438 

12 861388 

18641 

2.47 

-.33172260 551234 

14302 654081 

12 407210 

17833 

2.48 

-.32559581 332207 

13916 934933 

11 970866 

17064 

2.49 

-,31960819 048115 

13543 186651 

11 551585 

16330 

2.50 

-.31375599 950673 

13180 989955 

11 148635 

15631 
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X 

j 

~52 

-6. I 


2.50 

-.31375599 950673 

13180 989955 

11 148635 

15631 ^ 

2.51 

—.30803661 843186 

12829 941893 

10 761316 

14965 1 

2.52 

-30244353 677593 

12489 655147 

10 388961 

14S29 i 

2.53 

—.29697635 167147 

12159 757363 

10 030936 

13723 1 

2.54 

—.29163076 414063 

11839 890514 

9 686633 

13145 1 

2.55 

-.28640357 551494 

11529 710(298 

9 355475 

12593 

2.56 

—.28129168 399223 

11228 885556 

9 036909 

12066 

2.57 

—.27629208 132508 

10937 097724 

8 730410 

11564 ! 

2.58 

-27140184 963516 

10654 040301 

8 435474 

11084 

2.59 

-.26661815 834826 

10379 418352 

8 151623 

10626 

2.60 

—.26193826 124488 

10112 948026 

7 878397 

10189 

2.61 

-.25735949 362176 

9854 366098 

7 615361 ; 

9771 

2.62 

—.26287926 965962 

9603 379530 

7 362095 

9372 i 

2.63 

—.24849507 929278 

9359 765057 

7 118200 

8990 ; 

2.64 

-.24420448 667651 

9123 268785 

6 883296 

8626 1 

2.65 

—.24000512 674809 

8893 655808 

6 657018 

8277 j 

2.66 

—.23589470 337775 

8670 699850 

6 439017 

7944 1 

2.67 

—.23187098 700591 

8454 182908 

1 6 228961 

7626 j 

2.68 

-.22793181 246315 

8243 894928 

6 026530 

7321 ; 

2.69 

—.22407507 686967 

8039 633478 

5 831421 

7030 

2.70 

—.22029873 761097 

7841 203449 

5 643343 

6752 

2.71 

—.21660081 038676 

7648 416763 

5 462015 

6485 

2.72 

-.21297936 733017 

7461 092092 

5 287173 

6230 ! 

2.73 

—.20943253 519450 

7279 054693 

5 118560 

5986 i 

2.74 

—.20596849 360476 

7102 135665 

, 4 955933 

5752 j 

2.75 

—.20256547 337157 

6930 172650 

4799058 

5528 i 

2.76 

—.19922175 486488 

6763 008702 

4 647710 

5314 

2.77 

—.19595566 644620 

6600 492464 

4 501677 

5108 : 

2.78 

—.19275558 295017 

6442 477904 

4 360751 

1 4912 : 

2.79 

—.18961992 423417 

6288 824094 

4 224738 

! 4723 ^ 

2.80 

—.18654715 375911 

6139 395022 

4 093448 

1 

I 4543 

! ! 

2.81 

—.18358577 723427 

6994 059398 

i 3 966700 

i 4370 ’ 

2.82 

-.18058434 130341 

5852 690474 

i 3 844323 

4204 

2.83 

—.17769143 227729 

5715 165872 

3 726149 

4045 

2.84 

-.17485567 490988 

5581 367420 

3 612021 

3893 

2.85 

-.17207573 121668 

5451 180990 

3 501786 

3747 

2.86 

—.16936029 933337 

5324 496345 

3 395297 

3606 

2.87 

—.16667811 241352 

5201206998 

3 292415 

3472 

2.88 

—.16405793 756366 

6081 210065 

3 193005 

3343 

2,89 

—.16148857 481442 

4964 406137 

3 096937 

3219 

2.90 

-.15896886 612658 

4850 699147 

3 004090 

3101 ' 

2.91 

—.15649764 443020 

4739 996246 

I 2 914342 

2987 ; 

2.92 

-.16407383 269629 

4632 207688 

2 827582 

2877 

2.93 

—.15169634 303925 

4527 246711 

2 743698 

2772 

2.94 

—.14936412 684934 

4425 029433 

■ 2 662587 

1 2671 : 

2.95 

—.14707616 895375 

4325 474741 

f 2 584147 

1 2574 i 

2.96 

—.14483144 680656 

4228 504196 

i 2 508281 

j 2481 

2.97 

—.14262901 969934 

4134 041931 

2 434897 

! 2392 i 

2.98 

—.14046793 301242 

4042 014564 

1 2 363904 

2306 

2.99 

-.13834726 647115 

3952 351100 

! 2 295218 

i 2224 

3.00 

—.13626612 344088 

3864 982856 

i 

j 2 228756 

1 2144 

! 
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X 

1 

-62 


I -66 

3.00 

—.13626612 344088 

i 

3864 982856 

2 228756 

2144 

I 3.01 

-.13422363 023916 

3779 843367 

2 164438 

2068 

3.02 

-.13221893 547112 

3696 868316 

2 102188 

1995 

3.03 

-.13025120 938624 

3615 995454 

2 041934 

1925 

3.04 

-.12831964 325590 

3537 164526 

1 983604 

1867 

3.05 

-.12642344 877083 

3460 317202 

1 927131 

1792 

3.06 

-.12456185 745776 

3385 397008 

1 872449 

1729 

3.07 

-.12273412 011478 

3312 349263 

1 819497 

1669 

3.08 

-.12093950 626443 

3241 121015 

1 768214 

1611 

3.00 

—.11917730 362423 

3171 660982 

1 71S542 

1555 

3.10 

-.11744681 759384 

3103 919490 

1 670425 

1502 

3.11 

— 11574737 075836 

3037 848422 

1 623810 

1450 

3.12 

— 11407830 240709 

2973 401164 

1 578644 

1400 

3.13 

—.11243896 806747 

2910 532551 

1 534879 

1353 

3.14 

—.11082873 905336 

2849 198817 

1 492467 

1306 

3.15 

-.10924700 202741 

2789 357549 

1 451361 

1262 

3.16 

— 10769315 857695 

2730 967643 

1 411617 

1219 

3.17 

—.10616662 480293 

2673 989255 

1 372893 

1178 

3.18 

— 10466683 092145 

2618 383759 

1 335447 

1139 

3.19 

— 1031.9322 087756 

2564 113711 

1 299140 

1101 

3.20 

—.10174525 197078 

2511 142802 

1 263933 

1064 

3.21 

-.10032239 449202 

2459 435827 

1 229799 

1028 

3.22 

—.09892413 137153 

2408 968642 

1 196676 

994 

3.23 

—.09754995 783745 

2359 678133 

1 164556 

961 

3.24 

-.09619938 108471 

2311 562179 

1 138397 

930 

3.25 

—.09487191 995376 

2264 579623 

1 103168 

* 899 

3.26 

— 09356710 461903 

2218 700235 

1 073838 

870 

3.27 

-09228447 628665 

2173 894684 

1 045377 

841 

3.28 

—.09102358 690111 

2130 134511 

1 017758 

814 , 

3.29 

-.08978399 886068 

2087 392096 

990953 

787 

3.30 

- 0S856528 474121 

2045 640634 

964935 

762 

3.31 

—.08736702 702809 

2004 854107 

939679 

737 

3.32 

-.08618881 785603 

1965 007259 

915160 

714 

3.33 

— 08503025 875657 

1926 075572 

891355 

691 

3.34 

—.08389096 041283 

1888 035240 

868241 

669 

3.35 

—.08277054 242149 

1850 863148 

845795 

647 

3.36 

-.08166863 306163 

1814 536852 

823996 

627 

3.37 

— 08058486 907028 

1779 034551 

802825 

607 

3.38 

—.07951889 542445 

1744 335076 

782260 

588 

3.39 

-07847036 512938 

1710 417860 

762283 

569 

3.40 

-.07743893 901291 

1677 262927 

742874 

551 

3.41 

-.07642428 552571 

1644 850869 

724018 

534 

3.42 

-.07542608 0547,20 

1613 162828 

705695 

517 

2.43 

—.07444400 719697 

1582 180481 

687890 

501 

3.44 

-.07347775 565155 

1551 886025 

670585 

486 

3.45 

-.07252702 296639 

1522 262154 

653767 

471 

3.46 

—.07159151 290276 

1493 292050 

637419 

456 

3.47 

—.07067093 575964 

1464 959366 

621528 

442 

3.48 

-06976500 821018 

1437 248209 

606078 

429 

3.49 

-.06887345 314281 

1410 143130 

591057 

415 

3.50 

-.06799599 950673 

1383 629109 

576452 

403 
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a- 

< 1 .( 4 ) (j.) 



1 

3.50 

— .06799599 950673 

1383 629109 

i 576452 

; 

403 ' 

3.51 

“.06713238 216174 

1357 691539 

: 562249 

391 

3.52 

—.06628234 173215 

1332 31621S 

548437 

379 

3.53 

—.06544562 446473 

1307 489335 

535003 

367 

3.54 

“06462198 209067 

1283 197454 

i 521937 

I 356 

3.55 

—.06381117 169114 

1259 427511 

509227 

1 345 

3.56 

“06301295 556672 

1236 166794 

; 496862 

; 335 

3.57 

—.06222710 111025 

1213 402940 

i 484833 

325 

3.58 

“06145338 068319 

1191 123919 

j 473128 

1 315 

3.59 

—.06069157 149531 

1169 318026 

461739 

306 

3.60 

“05994145 548770 

1147 973873 

450656 

297 

3.61 

“05920281 921881 

1127 080375 

439870 

288 

3.62 

—.05847545 375368 

1106 626748 

429372 

280 

3.63 

“05775915 455603 

1086 602493 

419154 

271 

3.64 

—.06705372 138332 

1066 997393 

409207 

264 

3.65 

“05635895 818453 

1047 801500 

399524 

256 

3.66 

“.05567467 300074 

1029 005131 

390097 

248 

3.67 

—.05500067 786826 

1010 598859 

380918 

241 

3.68 

—.06433678 872436 

992 573504 

371980 

234 

3.69 

-.05368282 531551 

974 920130 

363276 

227 

3.70 

“05303861 110795 

957 630032 

354800 

221 

3.71 

-.05240397 320072 

940 694733 

346544 

214 

3.72 

— 05177874 224081 

924 105979 

338503 

208 

3.73 

-.05116275 234071 

907 855729 

330671 

202 

3.74 

—.05055584 099789 

891 936149 

323040 

197 

3.75 

—.04995784 901656 

876 339609 

315607 

191 

3.76 

—.04936862 043132 

861058676 

308364 

186 

3.77 

-.04878800 243285 

846 086108 

301307 

180 

3.78 

— 04821584 529545 

831 414846 

294430 

175 

3.79 

-.04766200 230651 

817 038014 

287729 I 

170 

3.80 

-.04709632 969771 

802 948911 

281198 j 

166 

3.81 

— 04654868 657802 

789 141007 

274832 i 

161 

3.82 

—.04600893 486841 

775 607934 

268628 1 

156 

3.83 

-.04547693 923813 

762 343489 

262580 

152 

3.84 

“04495256 704275 

749 341624 

256684 

148 

3.85 

* “04443568 826361 

736 596443 

250936 I 

144 

3.86 

“04392617 544890 

724 102197 

245331 ■ 

140 

3.87 

-.04342390 365617 

711 853283 

239867 

136 I 

3.88 

-.04292875 039626 

699 844235 

234538 

132 ! 

3.89 

“04244059 557870 

688 069725 

229342 

129 ; 

3.90 

“04195932 145838 

676 524556 

224274 

125 1 

3.91 

“04148481 258362 

665 203662 

219331 

122 i 

3.92 

-04101695 574549 

654 102099 

214510 

118 i 

3.93 

— 04055563 992833 

643 215046 

209808 

115 i 

3.94 

-04010075 626164 

632 537801 

205220 1 

112 1 

3.95 

“03965219 797295 

622 065776 

200745 i 

109 ! 

3.96 

—.03920986 034202 

611 794496 

196379 i 

106 ' 

3.97 

— 03877364 065604 

601 719595 

192118 i 

103 1 

3.98 

—.03834343 816602 

691 836812 

187961 ! 

101 i 

3.99 

-.03791915 404411 

582 141991 

183905 ! 

98 

4.00 

—.03750069 134211 

572 631074 

179947 i 

95 



THE HEXA.GAMMA FUNCTION 


147 


TABLE 27 

The Hexagamma Function 

Description: to 16 decimal places with central differences 

from X = 4.00 to a: = 20.00 by increments of .02. 
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1 ^ 

^(1) (ar) 

-S2 

-8i 


-58 

4.00 

-.(1)37500 69134 21128 

22 90704 24383 

2879 90405 

609717 

1941 

4.02 

36680 85156 06456 

22 16753 18251 

2757 71747 

577807 

1821 

4.04 

35883 17931 10035 

21 45559 83868 

2641 30897 

547718 

1709 

4.06 

35106 96265 97480 

20 77007 80378 

2530 37764 

519338 

1603 

4.08 

34361 51608 65304 

20 10986 14654 

2424 63970 

492562 

1506 

4.10 

33616 17937 47783 

19 47389 12900 

2S23 82737 

467291 

1414 

4.12 

32900 31655 43161 

18 86115 93883 

2227 68796 

443436 

1329 

4.14 

3220S 31489 32422 

18 27070 43662 

2135 98290 

420907 

1248 

4.16 

31524 58393 65345 

17 70160 91731 

2048 48690 

399627 

1174 

4.18 

30863 55458 90000 

17 15299 88491 

1964 98717 

379521 

1103 

4.20 

30219 67824 03145 

16 62403 83967 

1885 28264 

360518 

1038 

4.22 

29592 42593 00258 

16 11393 07708 

1809 18329 

342553 

977 

4.24 

28981 28755 05078 

15 62191 49778 

1786 50947 

S25565 

919 

4.26 

28385 77108 59676 

15 14726 42794 

1667 09130 

309496 

866 

4.28 

27805 40188 57068 

14 68928 44941 

1600 76808 

294292 

815 

4.30 

27239 72196 99402 

14 24731 23896 

5137 38779 

279903 

768 

4.32 

26688 28936 65631 

13 82071 41629 

1476 80653 

266282 

723 

4.34 

26150 67747 73489 

13 40888 40016 

1418 88809 

253384 

682 

4.36 

25626 47447 21363 

13 01124 27211 

1363 50349 

241168 

642 

4.38 

25115 28270 96447 

12 62723 64755 

1310 53058 

229595 

606 

4.40 

24616 71818 36287 

12 25633 55858 

1259 85362 

218628 

571 

4.42 

24130 40999 31485 

11 89803 31323 

1211 36293 

208232 

540 

4.44 

23655 99983 58006 

11 55184 43581 

1164 95456 

198376 

509 

4.46 

23193 14152 28108 

11 21730 51295 

1120 52996 

189029 

481 

4.48 

22741 50051 49506 

10 89397 12005 

1077 99564 j 

180163 

454 

4.50 

22300 75347 82908 

10 58141 72280 

1037 26296 i 

171751 

429 

4.52 

21870 58785 88691 

10 27923 58851 

998 24778 

163767 

405 

4.54 

21450 70147 53125 

9 98703 70199 

960 87027 

156189 

383 

4.56 

21040 80212 87857 

9 70444 68575 ! 

925 05466 

148993 

362 

4.58 

20640 60722 91165 

9 43110 72417 j 

890 72897 

142160 

342 

4.60 

20249 84843 66889 

9 16667 49155 

857 82488 

135668 

324 

4.62 

19868 24631 91768 

8 91082 08382 

826 27747 

129500 

306 

4.64 

19495 56002 25030 

8 66322 95357 

796 02507 

123639 

290 

4.66 

19181 53695 53649 

8 42359 84838 

767 00905 

118067 

,274 

4.68 

18775 93748 67106 

8 19163 75225 

739 17370 

112769 

260 

4.70 

18428 52965 55788 

7 96706 82982 

712 46604 

107731 

245 

4.72 

18089 08889 27452 

7 74962 37342 

686 83568 

102938 

233 

4.74 

17757 39775 36458 

7 53904 75271 

662 23471 

98379 

220' 

4.76 

17433 24566 20734 

7 33509 36670 

€38 61752 

94040 

209 

4.78 

17116 42866 41681 

7 13752 59820 

615 94073 

89910 

198 

4.80 

16806 74919 22447 

6 94611 77044 

I 594 16303 

85978 

188 

4.82 

16504 01583 80257 

6 76065 10570 

573 24511 

82233 

178 

4.84 

16208 04313 48687 

6 58091 68607 

1 553 14952 

78668 

169 

4.86 

15918 65134 85624 

6 40671 41596 

^ 533 84061 

75270 

161 

4.88 

15635 66627 64207 

1 6 23784 98646 

1 515 28440 

72033 

152 

4.90 

15358 91905 41436 

i 6 07413 84137 

: 497 44853 

68949 

144 

4.92 

15088 24597 02802 

; 5 91540 14480 

480 30214 

66008 

137 

4.94 

14823 48828 78648 

i 5 76146 75037 

; 463 81583 

63205 

130 

4.96 

14564 49207 29531 

, 5 61217 17178 

447 96157 

! 60531 

124 

4.98 

14311 10802 97592 

5 46735 55475 

: 432 71261 

! 57981 

117 

5.00 

j -.(1)14063 19134 21128 

1 

! 5 32686 65033 

! 418 04347 

1 55549 

111 
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cc 


-52 

! 

_a.5 


5.00 

- (1)14063 19134 21128 

5 32686 65033 | 

418 04347 

55649 

111 

5.02 

13820 60152 09696 

5 19055 78938 i 

403 92981 

53227 

106 

5.04 

13583 20225 77203 

5 05828 85824 i 

390 34843 ' 

51012 

101 

5.06 

13350 86128 30534 

4 92992 27554 i 

377 27717 

48898 

96 

5.08 

13123 45023 11418 

4 80532 97000 | 

364 69489 

46879 

91 

5.10 

12900 84450 89302 

4 68438 35936 1 

352 58141 

44952 

87 

5.12 

12682 92317 03122 

4 56696 33013 i 

340 91744 

43111 

82 

5.14 

12469 56879 49955 

4 45295 21834 i 

329 68459 

41352 

77 

5.16 

12260 66737 18622 

4 34223 79113 j 

318 86525 

39672 

75 

5.18 

12056 10818 6640<2 

4 23471 22918 1 

308 44264 

38067 

71 

5.20 

11855 78371 37100 

4 13027 10987 | 

298 40069 

36532 

68 

5.22 

11659 58951 18785 

4 02881 39126 

288 72407 

35065 

64 

5.24 

11467 42412 39596 

3 93024 39671 . 

279 39809 

33663 

61 

5.26 

11279 18898 00077 

3 83446 80025 

270 40874 

32321 

58 

6.28 

11094 78830 40584 

3 74139 61253 

261 74260 

31038 

56 

5.30 

10914 12902 42343 

3 65094 16742 

253 38685 

29811 

53 

5.32 

10737 12068 60845 

3 56302 10915 

245 32921 

28637 

51 

5.34 

10563 67536 90262 

3 47755 38009 

237 55793 

27513 

48 

5.36 

1039S 70760 57688 

3 39446 20897 

230 06180 

26438 

46 

5.38 

10227 13430 46011 

3 31367 09964 

222 83004 

25409 

44 

5.40 

-.(1)10063 87467 44298 

3 23510 82034 

215 85237 

24423 

42 

5.42 

-.(2) 9903 85015 24619 

3 15870 39342 

209 11892 

23479 

40 

5.44 

9746 98433 44282 

3 08439 08541 

202 62027 

22575 

38 

5.46 

9593 20290 72486 

3 01210 39768 

196 34737 

21709 

36 

5.48 

9442 43358 40459 

2 94178 05732 

190 29156 

20880 

j 35 

5.50 

9294 60604 14164 

2 87336 00852 

184 44455 

20085 

! 33 i 

6.52 

9149 65185 88720 

2 80678 40426 

178 79838 

19323 

i 31 1 

5.54 

9007 50446 03704 

2 74199 59839 

173 34544 

18592 

30 : 

5.56 

8868 09905 78525 

2 67894 13795 

168 07842 

17892 

29 1 

5.58 

8731 37259 67142 

2 61756 75594 

162 99033 

17221 

28 : 

5.60 

8597 26370 31352 

2 55782 36426 

158 07445 

16577 

26 I 

5.62 

8465 71263 81988 

2 49966 04703 

153 32435 

15960 

25 ' 

5.64 

8336 66122 37327 

2 44303 05416 

148 73385 

15368 

24 

5.66 

8210 05284 48081 

2 38788 79513 

144 29702 

14800 

23 : 

5.68 

8085 83235 38848 

2 33418 83312 

140 00819 

i 14254 

22 1 

, 5.70 

7963 94605 11928 

2 28188 87931 

135 86190 

: 13731 

21 : 

* 5.72 

7844 34163 73438 

2 23094 78740 

131 85293 

; 13229 

20 : 

5.74 

7726 96817 13688 

2 18132 54841 

127 97624 

12747 

19 1 

5.76 

7611 77603 08780 

2 13298 28567 

i 124 22701 

i 12284 

18 ' 

5.78 

7498 71687 32438 

2 08588 24993 

I 120 60063 

i 11839 

18 i 

5.80 

7387 74359 81089 

2 03998 81482 

j 117 09263 

i 11411 


5.82 

7278 81031 11223 

1 99526 47234 

i 113 69875 

' 11002 

i 16 ; 

5,84 

7171 87228 88691 

1 95167 82862 

i 110 41489 

10608 

15 

5.86 

7066 88594 48820 

1 90919 5997S 

i 107 23712 

10229 

15 

1 5.88 

6963 80879 69028 

1 86778 60806 

i 104 16163 

9866 

14 

1 5.90 

6862 59943 60041 

1 82741 77797 

i 101 18480 

; 9516 

13 

5.92 

6763 21749 08862 

1 1 78806 13269 

98 30313 

! 9180 

i i 

5.94 

6665 62860 80932 

1 1 74968 79063 

i 95 51326 

^ 8857 

: 12 

5,96 

6569 77941 32064 

1 71226 96164 

1 92 81196 

8546 

12 1 

5.98 

6475 64748 79361 

! 1 67677 94471 

I 90 19611 

8247 

11 

6.00 

-.(2) 6383 19134 21128 

j 1 64019 12389 

; 87 66274 

7960 

11 i 

: 1 
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X 


-5^ 

-54 

-S6 

-S8 

6.00 

(2) 6383 19134 21128 

1 64019 12389 

87 66274 

7960 

11 

6.02 

6292 37538 75284 

1 60547 96581 

85 20898 

7684 

10 

6.04 

6203 16491 26021 

1 57162 01671 

82 83204 

7418 

10 

6,06 

6115 52605 78429 

1 53858 89965 

80 52929 

7162 

10 

6.08 

6029 42579 20803 

1 50636 31188 

78 29815 

6916 

9 

6.10 

5944 83188 94365 

1 47492 02226 

76 13617 

6679 

9 

6.12 

5861 71290 70153 

1 44423 86882 

74 04099 

6451 

9 

6.14 

5780 03816 32823 

1 41429 75636 

72 01031 

6231 

8 

6.16 

5699 77771 71129 

1 38507 65421 

70 04194 

6020 

8 

6.18 

5620 90234 74855 

1 35655 59400 

68 13378 

5817 

8 

6.20 

5543 38353 37982 

1 32871 66757 

66 28378 

5621 

7 

6.22 

5467 19343 67865 

1 30154 02492 

64 48999 

5432 

7 

6.24 

5392 30488 00241 

1 27500 87227 

62 75052 

5250 

7 

6.26 

5318 69133 19844 

1 24910 47013 

61 06355 

5075 

6 

6.28 

5246 32688 86460 

1 22381 13154 

59 42733 

4906 

6 

6.30 

5175 18625 66230 

1 19911 22028 

57 84017 

4744 

6 

6.82 

5105 24473 68028 

1 17499 14919 

56 30044 

4587 

6 

6.34 

5036 47820 84745 

1 15143 37854 

54 80659 

4436 

5 

6.36 

4968 86311 39316 

1 12842 41448 

53 85710 

4290 

5 

6.38 

4902 37644 35335 

1 10594 80752 

51 95050 

4150 

5 

6.40 

4836 99572 12105 

1 08399 15106 

50 58541 

4015 

5 

6.42 

4772 69899 03981 

1 06254 08000 

49 26046 

3884 

5 

6.44 

4709 46480 03857 

1 04158 26941 

47 97485 

3758 

4 

6.46 

4647 27219 30675 

1 02110 43317 

46 72583 

3637 

4 

6.48 

4586 10069 00810 

1 00109 32276 

45 51367 

3520 

4 

6.50 

4525 93028 03221 

98153 72601 

44 38670 

3407 

4 

6.52 

4466 74140 78233 

96242 46597 

43 19381 

3298 

4 

6.54 

4408 51495 99842 

94374 39974 

42 08389 

3192 

4 

6.56 

4351 23225 61425 

92548 41739 

41 00589 

3091 

3 

6.58 

4294 87503 64747 

90763 44094 

39 95881 

2993 

3 

6.60 

4239 42545 12164 

89018 42330 

38 94165 

2898 

3 

6.62 

4184 86605 01910 

87312 34731 

37 95348 

2807 

3 

6.64 

4131 17977 26387 

85644 22480 

36 99338 

2719 

8 

6.66 

4078 34993 73345 1 

84013 09567 

36 06046 

2634 

3 

6.68 

4026 36023 29869 i 

82418 02700 

35 15389 

2552 

3 

6.70 

3975 19470 89094 

80858 11223 

34 27283 

2472 

3 

6.72 

3924 83776 59541 | 

79332 47028 

33 41649 

2395 

3 

6.74 

3875 27414 77016 

77840 24481 

32 58410 

2321 

3 

6.76 

8826 48893 18972 

76380 60346 

31 77493 

2250 

2 

6.78 

3778 46752 21274 

74952 73703 

30 98826 

2181 

2 

6.80 

3731 19563 97278 

73555 85886 

30 22339 

2114 

2 

6.82 

3684 65931 59168 ! 

72189 20407 

29 47966 

2049 

2 

6.84 

3638 84488 41466 i 

70852 02894 

28 75641 

1987 

2 

6.86 

3593 73897 26657 * 

69543 61023 

28 05304 

1926 

2 

6.88 

3549 32849 72872 i 

68263 24456 

27 86893 

1868 

2 

6.90 

3505 60065 43542 i 

67010 24781 

26 70350 

1812 

2 

6.92 

3462 54291 38994 i 

65783 95457 

26 05619 

1757 

2 

6.94 

3420 14301 29902 | 

64583 71751 

25 42644 

1704 

2 

6.96 

3378 38894 92562 I 

63408 90690 

24 81374 

1653 

2 

6.98 

3337 26897 45912 : 

62258 91002 

24 21757 

1604 

2 

7.00 

I -.(2) 3296 77158 90264 ’ 

61133 13072 

23 63744 

1556 

2 
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cc 

>£'(4) (a;) 

-52 

-34 

-56 

7.00 

—.(2)3296 77158 90264 

61133 13072 

23 63744 

1556 

7.02 

3266 88553 47688 ' 

60030 98886 

22 07288 

1510 

7,04 

3217 59979 03998 

58951 91987 

22 52341 

1465 

7,06 

3178 90356 62295 i 

57895 37430 

21 98860 

1422 

7.08 

3140 78629 88022 j 

56860 81732 !21 46800 

1380 

7.10 

3103 23763 05480 : 

55847 72834 

20 96121 

1340 

7.12 

3066 24744 45773 , 

54855 60058 

20 46782 

1301 

7.14 

3029 80581 46123 i 

53883 94064 

19 98744 

1263 

7.16 

2993 90302 40536 1 

52932 26814 

19 51968 

1226 

7.18 

2958 52956 61764 

52000 11532 

19 06419 

1190 

7.20 

2923 67608 94624 

51087 02670 

IS 62059 

1156 

7.22 

2889 33349 29953 

50192 55866 

18 18856 

1123 

7.24 

2855 49282 21249 

49316 27919 : 

17 76776 

1090 

7.26 

2822 14531 40463 

48457 76747 

17 35786 

1059 

7.28 

2789 28238 36424 ■ 

47616 61361 16 95855 

1029 

7.30 

2766 89561 93747 

46792 41829 

16 56953 

1000 

7.32 

2724 97677 92899 1 

45984 79251 

16 19050 

971 

7.34 

2693 51778 71301 

45193 35722 

15 82119 

944 

7,36 

2662 51072 86426 

44417 74312 

15 46131 

917 

7.38 

2631 94784 73863 

43657 59034 

15 11060 

891 

7.40 

2601 82154 21334 

42912 54816 

14 76881 

866 

7.42 

2572 12436 23621 

42182 27479 

14 43567 

842 

7.44 

2542 84900 53387 

41466 43709 

14 11095 

818 

7.46 

2513 98831 26863 

40764 71035 

13 79442 

795 

7.48 

2485 53526 71373 

40076 77802 

13 48584 

773 

7.50 

2457 48298 93686 

39402 33154 

13 18499 

752 

7.52 

2429 82473 49152 

38741 07004 

12 89166 

731 

7.54 

2402 55389 11622 

38092 70020 

12 60564 

711 

7.56 

2875 66397 44111 

37456 93599 

12 32673 

691 

7.58 

2349 14862 70200 

36833 49852 

12 05473 

672 

7.60 

2323 00161 46140 

36222 11578 

11 78946 

654 

7.62 

2297 21682 33659 

36622 52260 

11 53073 

636 

7.64 

2271 78825 73428 

35034 45995 

11 27836 

619 

7.66 

2246 71003 59192 

34467 67675 

11 03217 

602 

7.68 

2221 97639 12531 

33891 92373 

10 79201 

586 

7.70 

2197 58166 58242 

33336 96372 

10 55771 

570 

7.72 

2173 52031 00325 

32792 56141 

10 32910 

555 

7.74 

2149 78687 98550 

32258 48821 

10 10604 

540 

7.76 

2126 37603 45596 

31734 52106 

9 88838 

525 

7.78 

2103 28253 44748 

31220 44229 

9 67597 

511 

7.80 

2080 50123 88128 

30716 03949 

9 46868 

498 

7.82 

2058 02710 35457 

30221 10537 

9 26636 

484 

7.84 

2035 85517 93323 

29735 43761 

9 06888 

472 

7.86 

2013 98060 94950 

29258 83873 

; 8 87612 

459 

7.88 

1992 39862 80449 

28791 11597 

i 8 68795 

447 

7.90 

1971 10455 77546 

28332 08116 

8 50425 

435 

7.92 

1950 09380 82758 

27881 55061 

8 32491 

424 

7.94 

1929 36187 43032 

27439 34497 

8 14980 

413 

7.96 

1908 90433 37803 

27005 28912 

7 97882 

402 

7.98 

1888 71684 61485 

j 26579 21209 

7 81186 

392 

8.00 

—.(2)1868 79515 06376 

j 26160 94691 

; 7 64881 

381 
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X 


-62 

-54 

_5G 

8.00 

- ( 2)1868 79515 06376 

26160 94691 

7 64881 

381 

8.02 

1849 13506 45958 

25750 33055 

7 48959 

371 

8.04 

1829 73248 18595 

25347 20376 

7 33406 

362 

8.06 

1810 58337 11608 

24951 41103 

7 18216 

353 

8.08 

1791 68377 45724 

24562 80046 

7 03379 

344 

8.10 

1773 02980 59886 

24181 22369 

6 88885 

335 

8.12 

1764 61764 96417 

23806 53576 

6 74726 

326 

8.14 

1736 44355 86524 

23438 59509 

6 60893 

318 

8.16 

1718 50385 36140 

23077 26336 

6 47 S 78 

310 

8.18 

1700 79492 12091 

22722 40540 

6 34173 

302 

8.20 

1683 31321 28583 

22373 88917 

6 21269 

294 

8.22 

1666 05524 33993 

22031 58564 

6 08660 

287 

8.24 

1649 01758 97967 

21695 36871 

5 96338 

280 

8.26 

1632 19688 98811 

21365 11515 

5 84295 

273 

8.28 

1615 58984 11170 

21040 70455 

5 72525 

266 

8.30 

1599 19319 93985 

20722 01919 

5 61021 

259 

8.32 

1583 00377 78719 

20408 94404 

5 49775 

253 

8.34 

1567 01844 57857 

20101 36665 

5 38783 

246 

8.36 

1551 23412 73660 

19799 17707 

5 28036 

240 

8.38 

1535 64780 07170 

19502 26787 

6 17530 

234 

8,40 

1620 26649 67467 

19210 53396 

5 07259 

229 

8.42 

1505 05729 81159 

18923 87264 

4 97215 

223 

8.44 

1490 04733 82116 

18642 18347 

4 87395 

217 

8.46 

1475 22380 01419 

18365 36825 

4 77792 

212 

8.48 

1460 58391 57548 

18093 33095 

4 68401 

207 

8.50 

1446 12496 46772 

17825 97767 

4 59217 

202 

8.52 

1431 84427 38763 

17563 21656 

4 50235 

197 

8.54 

1417 73921 42409 

17304 95780 

4 41450 

192 

8.56 

1403 80720 46836 

17051 11354 

4 32857 

188 

8.58 

1390 04570 62617 

16801 59786 

4 24452 

183 

8.60 

1376 45222 38183 

16556 32669 

4 16229 

179 

8.62 

1363 02430 46418 

16315 21781 

4 08185 

174 

8.64 

1349 75953 76434 

16078 19079 

4 00316 

170 

8.66 

1336 65555 25529 

15845 16692 

3 92616 

166 

8.68 

1323 71001 91316 

15616 06922 

3 85083 

162 

8.70 

1310 92064 64026 

15390 82234 

3 77711 

158 

8.72 

1298 28518 18968 

15169 35257 

3 70498 

154 

8.74 

1285 80141 09168 

14951 58778 

3 63439 

151 

8.76 

1273 46715 58145 

14737 45738 

3 56531 

147 

8.78 

1261 28027 52860 

14526 89228 

3 49770 

144 

8.80 

1249 23866 36804 

14319 82489 

3 43153 

140 

8.82 

1237 34025 03236 

14116 18902 

3 36676 

137 

8.84 

1225 68299 88571 

13915 91992 

3 30336 

134 

8.86 

1213 96490 65899 

13718 95419 

3 24131 

131 

8.88 

1202 48400 38645 

13525 22975 

3 18055 

128 

8.90 

1191 13835 34367 

13334 68587 

3 12108 

125 

8.92 

1179 92604 98676 

13147 26307 

3 06285 

122 

8.94 

1168 84521 89293 

12962 90312 

3 00584 

119 

8.96 

1157 89401 70222 

12781 54902 

2 9500-2 

116 

8.98 

1147 07063 06053 

12603 14493 

2 89536 

114 

9.00 

-“.( 2)1136 37327 56376 

12427 63620 

2 84184 

111 
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% 

(.n) 1 

i 

-52 1 

-34 


9.00 

—.(2)1136 37327 56376 ! 

12427 6S620 

2 84184 

111 

9.02 

1126 80019 70320 : 

12254 96932 

2 78943 i 

108 

9.04 

1115 34966 81196 i 

12085 09187 ^ 

2 73810 ' 

106 

9.06 

1105 01999 01259 

11917 95251 i 

2 68783 

103 

9.08 

1094 80949 16573 

11753 50098 j 

2 63859 I 

101 

9.10 

1084 71662 81984 

11591 68804 i 

2 59037 

99 

9.12 

1074 73948 16200 

11432 46548 ' 

2 54313 1 

97 

9.14 

1064 87675 96963 

11275 78604 i 

2 49686 

94 

9.16 

1055 12679 56331 

11121 60348 

2 45154 

92 

9.18 

1045 48804 76046 

10969 87245 

2 40714 

90 

9.20 

1035 95899 83006 

10820 54855 

2 36363 

88 

9.22 

1026 53815 44821 

10673 58829 

2 32101 

86 

9.24 

1017 22404 65465 

10528 94904 

2 27926 

84 

9.26 

1008 01522 81014 

10386 58905 

2 23834 

82 

9.28 

-.(8) 998 91027 55468 

10246 46741 

2 19825 

81 

9.30 

989 90778 76663 

10108 54401 

2 15896 

79 

9.32 

981 00688 52258 

9972 77957 

2 12046 

77 

9.34 

972 20471 05811 

9839 13559 

2 08273 

75 

9.36 

963 50142 72922 

9707 57435 

2 04576 

74 

9.38 

964 89521 97469 

9578 05887 

2 00952 

72 

9.40 

946 38479 27903 

9450 55290 

1 97400 

70 

9.42 

937 96887 13627 

9325 02094 

1 93918 

69 

9.44 

929 64620 01445 

9201 42815 

1 90505 

67 

9.46 

921 41654 32078 

9079 74041 

1 87160 

66 

9.48 

913 27568 36762 

8959 92428 

1 83880 

64 

9.50 

905 22542 33854 

8841 94695 

1 80665 

63 

9.52 

897 26368 25650 

8725 77627 

1 77513 

62 

9.54 

889 38899 95074 

8611 38073 

1 74423 

60 

9.56 

881 60053 02571 

8498 72941 

1 71393 

59 

9.58 

873 89704 83009 

8387 79203 

1 68422 

58 

9.60 

866 27744 42650 

8278 53887 

1 65509 

57 

9.62 

858 74062 56177 

8170 94079 

1 62652 

55 

9.64 

851 28561 63784 

8064 96924 

1 59851 

54 

9.66 

843 91105 68315 

7960 59619 

1 57103 

53 

9.68 

836 61620 32466 

7857 79418 

1 54409 

52 

9.70 

829 39992 76034 

7756 53626 

1 51767 

51 

9.72 

822 26121 73228 

7656 79601 

1 49175 

50 

9.74 

815 19907 50024 

7558 54750 

1 46633 

49 

9,76 

808 21251 81569 

7461 76532 

1 44139 

48 

9.78 

801 30057 89647 

7366 42454 

1 41693 

1 47 

9.80 

794 46230 40179 

7272 50069 

! 1 39294 

' 

9.82 

787 69675 40780 

7179 96977 

1 36940 

: 45 

9.84 

781 00300 38367 

7088 80825 

^ 1 34631 

: 44 

9.86 

774 38014 16760 

6998 99304 

I 1 32365 

^ 43 

9.88 

767 82726 94467 

6910 50149 

1 1 30142 

: 42 

9.90 

761 34350 22322 

6823 31135 

; 1 27961 

^ 41 

9.92 

754 92796 81313 

6737 40083 

1 1 25822 

! 40 

9.94 

748 57980 80387 

i 6652 74853 

1 23722 

! 39 

9.96 

742 29817 64314 

; 6569 33344 

^ 1 21661 

i 38 

9.98 

736 08223 61585 

6487 13499 

1 19639 

i 38 

10.00 

—.(3) 729 93116 82358 

6406 13288 

1 17655 

i 37 
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X 


-S = 

-54 

-66 

10.00 

—.( 3)729 93116 82353 

6406 13288 

1 17655 

37 

10.02 

723 84416 16409 

6326 30735 

1 15708 

36 

10.04 

717 82041 81201 

6247 63890 

1 13796 

35 

10.06 

711 85915 09882 

6170 10840 

1 11921 

35 

10.08 

705 95958 49403 

6093 69712 

1 10079 

34 

10.10 

700 12095 58637 

6018 38663 

1 08272 

33 

10.12 

694 34251 06533 

5944 15886 

1 06498 

33 

10.14 

688 62350 70315 

5870 99608 

1 04757 

32 

10.16 

682 96321 33705 

5798 88086 

1 03048 

31 

10.18 

677 36090 85181 

5727 79613 

1 01370 

31 

10.20 

671 81588 16270 

5657 72510 

99722 

30 

10.22 

666 32743 19869 

5588 65129 

98105 

29 

10.24 

660 89486 88597 

5620 55853 

96517 

29 

10.26 

655 51751 13178 

5453 43094 

94958 

28 

10.28 

650 19468 80853 

5387 25294 

93427 

28 

10.30 

644 92573 73821 

5322 00920 

©1924 

27 

10.32 

639 71000 67709 

5257 68471 

90448 

27 

10.34 

634 54685 30069 

5194 26467 

88999 

26 

10.36 

629 43564 18898 

5131 73467 

87575 

26 

10.38 

624 B 7574 81105 

5070 08040 

86177 

25 

10.40 

619 36655 51532 

5009 28790 

84805 

25 

10.42 

614 40745 50659 

4949 34845 

83456 

24 

10.44 

609 49784 84132 

4890 23357 

S 2132 

24 

10.46 

604 63714 40961 

4831 94500 

80832 

23 

10.48 

599 82475 92290 

4774 46475 

i 79554 

23 

10.50 

595 06011 90094 

4717 78004 

' 78299 

22 

10.52 

590 34265 65902 

4661 87832 

77066 

22 

10.54 

585 67181 29541 

4606 74726 

75856 

21 

10.56 

581 04703 67907 

4552 37476 

74666 

21 

10.58 

576 46778 43749 

4498 74892 

73497 

21 

10.60 

571 93351 94482 

4445 85805 

72349 

20 

10.62 

567 44371 31021 

4393 69067 

71221 

20 

10.64 

562 99784 36627 

4342 23551 

70113 

19 

10,66 

558 59539 65784 

4291 48148 

69024 

19 

10.68 

554 23586 43089 

4241 41768 I 

67954 

19 

10.70 

549 91874 62162 

4192 03343 i 

66903 

18 

10.72 

545 64354 84578 

4143 31821 

65870 

18 

10.74 

541 40978 38815 

4095 26168 

64855 

18 

10.76 

537 21697 19220 

4047 85367 

63857 

17 

10.78 

533 06463 84995 : 

: 4001 08429 

62877 

17 

10.80 

528 95231 59198 ! 

! 3954 94364 

61913 

17 

10,82 

524 87954 27766 

3909 42213 

60966 

16 

10.84 

520 84586 38546 1 

i 3864 51027 ^ 

60035 

16 

10.86 

516 85083 00353 i 

i 3820 19877 ■ 

59121 

16 

10.88 

512 89399 82038 ! 

3776 47848 1 

58222 

15 

10.90 

508 97493 11570 ; 

3733 34040 

57338 

16 

10.92 

505 09319 75142 

3690 77570 

56469 

15 

10.94 

501 24837 16284 

3648 77569 

, 55615 

14 

10.96 

497 44003 34994 

3607 33183 

; 54776 

14 

10.98 

493 66776 86887 

3566 43572 

53950 

1 14 

11.00 

—.( 3)489 93116 82353 

; 3526 07912 

1 

53139 

14 
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x 



-54 


11.00 

—.( 3)489 98116 82363 

3526 07912 

53139 

14 

11.02 

486 22982 85731 

3486 25392 

52342 

13 

11.04 

482 56335 14500 

3446 95212 

51557 

13 

11.00 

478 93134 38482 

3408 16590 

50786 

13 

11.08 

475 33341 79054 

3369 88755 

50028 

13 

11.10 

471 76919 08381 

3332 10947 

49283 

12 

11.12 

468 23828 48655 

3294 82423 

48550 

12 

11.14 

464 74032 71352 

3258 02449 

47829 

12 

11.16 

461 27494 96498 

3221 70304 

47121 

12 

11.18 

457 84178 91948 

3185 85280 

46424 

12 

11.20 

454 44048 72679 

3150 46680 

45739 

11 

11.22 

451 07069 00089 

3115 53818 

45065 

11 

11.24 

447 73204 81317 

3081 06021 

44402 

11 

11.26 

444 42421 68566 

3047 02626 

43760 

11 

11.28 

441 14685 58442 

3013 42981 

43109 

11 

11.30 

437 89962 91299 

2980 26445 

42478 

10 

11.32 

434 68220 50600 

2947 52387 

41858 

10 

11.34 

431 49425 62288 

2915 20186 

41248 

10 

11.36 

428 33545 94163 

2883 29234 

40648 

10 

11.38 

425 20549 55271 

2851 78930 

40058 

10 

11.40 

422 10404 95310 

2820 68683 

39477 

9 

11.42 

419 03081 04031 

2789 97913 

38906 

9 

11.44 

415 98547 10666 

2759 66049 

38344 

9 

11.46 

412 96772 83349 

2729 72528 

37791 

9 

11.48 

40-9 97728 28560 

2700 16798 

37247 

9 

11.50 

407 01383 90570 

2670 98315 

36712 

9 

11.52 

404 07710 50894 

2642 16544 

36185 

8 

11.54 

401 16679 27763 

2613 70958 

35667 

8 

11,56 

398 28261 75591 

2585 61040 

35158 

8 

11.58 

395 42429 84458 

2557 86279 

34656 

8 

11.60 

392 59155 79604 

2530 46174 

34163 

8 

11.62 

389 78412 20924 

2503 40232 

33677 

8 

11,64 1 

387 00172 02477 * 

2476 67967 

33199 

8 

11.66 

384 24408 51996 

2450 28901 

32729 

7 

11.68 

381 51095 30417 

2424 22564 

32266 

7 

11.70 

378 80206 31401 

2398 48493 

31811 

7 

11.72 

376 11715 80879 

2373 06233 

31363 

7 

11.74 

373 45598 36590 

2347 95335 

30921 

7 

11,76 

370 81828 87636 

2323 15359 

30487 

1 7 

11.78 

368 20382 54042 

2298 65870 

30060 

i 7 

11.80 

365 61234 86317 

2274 46441 

29639 

1 

11.82 

363 04361 65033 

2250 56651 

' 29225 

i 7 

11.84 

360 49739 00401 

2226 96087 

28818 

6 

11.86 

357 97343 31855 

2203 64340 

i 28417 

6 

11.88 

355 47151 27650 

2180 61010 

28022 

6 

11.90 

352 99139 84454 

2157 85702 

27633 

1 6 

11.92 

350 53286 26961 

2135 38027 

27250 

6 

11.94 

348 09568 07494 

' 2113 17603 

26874 

i 6 

11.96 

345 67963 05630 

2091 24052 

26503 

6 

11.98 

343 28449 27818 

2069 57004 

26138 

6 

12.00 

“( 3)340 91005 07011 

2048 16094 

25778 

6 

1 I 

! i 
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cc 

( x ) 

-52 

-54 

12.00 

—.( 3)340 91005 07011 

2048 16094 

25778 

12.02 

338 65609 02298 

2027 00963 

25424 

12.04 

336 22239 98547 

2006 11256 

25076 

12.06 

333 90877 06063 

1985 46625 

24733 

12.08 

331 61499 60183 

1965 06727 

24395 

12.10 

329 84087 21040 

1944 91223 

24062 

12.12 

327 08619 73120 

1924 99783 

23735 

12.14 

324 85077 24984 

1905 32077 

23412 

12.16 

322 63440 08923 

1885 87783 

23095 

12.18 

320 43688 80647 

1866 66584 

22782 

12.20 

318 25804 18964 

1847 68167 

22474 

12.22 

316 09767 26429 

1828 92224 

22170 

12.24 

313 95569 24127 

1810 38451 

21872 

12.26 

311 83161 61276 

1792 06550 

21577 

12.28 

309 72566 04975 

1773 96226 

21288 

12.80 

307 63724 44900 

1756 07190 

21002 

12.32 

306 66648 92015 

1738 39156 

20721 

12.34 

303 51311 78286 

1720 91843 

20444 

12.36 

301 47695 56398 

1703 64974 

20171 

12.38 ■ 

299 45782 99484 

1686 68276 

19903 

12.40 

297 45557 00846 

1669 71481 

19638 

12,42 

295 47000 73689 

1653 04324 

19377 

12.44 

293 60097 50856 

1636 56544 

19120 

12.46 

291 54830 84668 

1620 27885 

18867 

12.48 

289 61184 46164 

1604 18093 

18618 

12.50 

287 69142 25854 

1588 26920 

18373 

12.52 

285 78688 32463 

1672 54119 

18131 

12.54 

283 89806 93191 

1556 99448 

17892 

12.56 

282 02482 53367 

1541 62670 

17658 

12.58 

280 16699 76213 

1526 43550 

17426 

12.60 

278 32443 42610 

1511 41856 

17198 

12.62 

276 49698 50862 

1496 57360 

16974 

12.64 

274 68450 16475 

1481 89838 

16752 

12.66 

272 88683 71926 

1467 39068 

16534 

12.68 

271 10384 66444 

1453 04832 

16319 

12.70 

269 33538 65795 

1438 86916 

16108 

12.72 

267 58131 52062 

1424 85107 

15899 

12.74 

266 84149 23435 

1410 99197 

15693 

12.76 

264 11577 94006 

1397 28981 

15491 

12.78 

262 40403 93558 

1383 74254 

15291 

12.80 

260 70613 67364 

1370 34819 

15094 

12.82 

259 02193 75989 

1357 10478 

14900 

12.84 

267 35130 96093 

1344 01037 

14709 

12.86 

255 69412 15234 

1331 06305 

14520 

12.88 

254 05024 41680 

1318 26094 

14335 

12.90 

252 41964 94220 

1305 60217 

14152 

12.92 

250 80191 06976 

1293 08492 

13971 

12.94 

249 19720 28224 

1280 70738 

13793 

12.96 

247 60530 20210 

1268 46777 

13618 

12.98 

246 02608 68973 

1256 36435 

13445 

13.00 

-.( 3)244 45943 34171 

1244 39538 

13275 
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X 

{x) 

-32 

-34 

-36 

13.00 

-.(3)244 45943 34171 

1244 39538 

13275 

i 2 

13.02 

242 90522 48908 

1232 55916 

13107 

! 2 

13.04 

241 36334 19660 

1220 85401 

12942 

1 2 

13.06 

239 83366 75614 

1209 27828 

12778 

1 2 

13.08 

238 31608 59495 

1197 83033 

12617 

i 2 

13.10 

236 81048 26409 

1186 50855 

12459 

2 

13,12 

236 31674 44179 

1175 31137 

12303 

! 2 

13.14 

233 83475 93085 

1164 23720 

12148 

i 2 

13.16 

232 36441 66712 

1153 28453 

11996 

2 

13.18 

230 90560 66791 

1142 45181 

11S46 

! 2 

13.20 

229 45822 13051 

1131 73756 

11699 

i 2 

13.22 

228 02215 33068 

1121 14030 

11553 

2 

13.24 

226 59729 67115 

1110 65857 

11409 

! 2 

13.26 

225 18354 67019 

1100 29093 

11268 

' 2 

13.28 

223 78079 96016 

1090 03597 

11128 

2 

13.30 

222 38895 28610 

1079 89229 

10990 

2 

13.32 

221 00790 50434 

1069 85852 

10855 

2 

13.34 

219 63755 58109 

1059 93329 

10721 

2 

13.36 

218 27780 69114 

1050 11527 

10589 

2 

13.38 

216 92855 71644 

1040 40313 

10458 

2 

13.40 

215 58971 24488 

1030 79557 

10330 

2 

13.42 

214 26117 56889 

1021 29132 

10203 

2 

13.44 

212 94285 18422 

1011 88909 

10078 

2 

13.46 

211 63464 68864 

1002 58765 

9955 

2 

13.48 

210 33646 78071 

993 38576 

9834 

2 

13.50 

209 04822 25854 

984 28220 

9714 

2 

13.52 

207 76982 01857 

975 27578 

9595 

2 

13.54 

206 50117 05439 

966 36532 

9479 

2 

13.56 

•205 24218 45553 

957 54964 

9364 

2 

13.58 

203 99277 40631 

948 82760 

9250 

2 

13.60 

202 75285 18470 

940 19807 

9138 

2 

13.62 

201 52233 16115 

931 65992 

9028 

1 

13.64 

200 30112 79752 

923 21205 

8919 

1 

13.66 

199 08915 64594 

914 85337 

8812 

1 

13.68 

197 88633 34774 

906 58281 

8706 

1 

13.70 

196 69257 63235 

898 39931 

8601 I 

1 

13.72 

195 50780 31628 

890 30183 

8498 

1 

13.74 

194 33193 30203 

882 28932 

8396 

1 

13.76 

193 16488 57710 

874 36078 

8296 1 

1 

13.78 

192 00658 21296 

866 51520 

8197 

1 

13.80 

190 85694 36402 

858 75160 

8099 

1 

13.82 

189 71589 26668 

851 06898 

8003 

1 

13.84 

188 58335 23832 

843 46640 

7908 

1 

13.86 

187 45924 67635 

835 94289 

7814 

1 

13.88 

186 34350 05728 

828 49753 

7722 

1 

13,90 

185 23603 93573 

821 12938 

7630 

1 

13.92 

184 13678 94357 

813 83753 

7540 

1 

13.94 

183 04567 78894 

806 62109 

7451 

1 i 

13.96 

181 96263 25540 

799 47915 

7368 

1 i 

13.98 

180 88758 20102 

792 41085 

7277 

1 1 

14.00 

—.(3)179 82045 55748 

785 41532 

7191 

^ i 
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MATHEMATICAL TABLES 


X 


-6^ 

-64 

.T 


-S2 

-64 

14.00 

-.(3)179 82045 55748 

785 41532 

: 7191 

15.00 

-.(3)135 19619 18752 

512 20294 

4069 

14.02 

178 76118 32927 

778 49170 

? 7107 

15.02 

134 45430 28254 

507 99591 

4024 

14.04 

17770969 59276 

771 63915 

! 7024 

15.04 

133 71749 87347 

503 82912 

3980 

14.06 

176 66592 49540 

764 85684 

6942 

1 15.06 

132 98572 29352 

499 70218 

3937 

14.08 

175 62980 25488 

758 14394 

6861 

115.08 

132 2589491569 

495 61451 

3894 

14.10 

17460126 15830 

751 49965 

6781 

i 15.10 

131 53713 15238 

491 66584 

3852 

14.12 

173 58023 56138 

744 92317 

mz 

i 15.12 

130 82022 95491 

487 55569 

8810 

14.14 

172 56665 88762 

738 41370 

,6624 

15.14 

130 10820 81313 

483 68363 

3769 

14.16 

17156046 62757 

731 97048 

6547 

115.16 

129 40101 25498 

479 64927 

3728 

14.18 

170 56159 33799 

725 59272 

6471 

15.18 

128 69861 84609 

475 76218 

3688 

14.20 

169 56997 64113 

719 27967 

6396 

15.20 

128 00098 18938 

471 89197 

3648 

14.22 

168 58555 22394 

713 03058 

6322 

15.22 

127 30806 42465 

468 06824 

3609 

14.24 

167 60825 83732 

706 84471 

6249 

j 15.24 

126 61982 72815 

464 28059 

3570 

14.26 

166 63803 29542 

700 72134 

6177 

15.26 

125 93623 31224 

460 52864 

3531 

14.28 

165 67481 47486 

694 65974 

6106 

15.28 

125 25724 42498 

456 81201 

3493 

14.30 

164 71854 31404 

688 65920 

6036 

15.30 

124 58282 34973 

453 13031 

3456 

14.32 

163 76915 81241 

682 71902 

5967 

15.32 

123 91293 40479 

44948316 

3419 

14.34 

162 82660 02981 

676 83851 

5898 

15.34 

123 24753 94301 

445 87021 

3382 

14.36 

161 89081 08572 

671 01698 

5831 

15.36 

122 58660 35144 

442 29108 

3346 

14.38 

160 96173 15860 

665 25376 

5764 

15.38 

121 93009 05096 

438 74541 

3311 

14.40 

160 03930 48524 

659 54818 

5698 

15.40 

121 27796 49588 

435 23285 

3276 

14.42 

159 12347 36006 

653 89959 

5634 

15.42 

120 63019 17366 

431 75304 

3240 

14.44 

158 21418 13446 

648 30733 

5569 

15.44 

119 98673 60447 

428 30563 

3206 

14.46 

15731137 21619 

642 77076 

5506 

15.46 

119 34756 34092 

424 89029 

3172 

14.48 

156 41499 06869 

637 28926 

5444 

15,48 

118 71263 96766 

421 50666 

3138 

14.50 

155 52498 21044 

631 86220 

i5382 

15,50 

118 08193 10106 

418 15442 

3105 

14.52 

154 64129 21439 

626 48895 

5321 

15.52 

117 45540 38888 

414 83323 

3072 

14.54 

153 76386 70780 

621 16892 

5261 

15.54 

116 83302 50992 

411 54276 

3040 

14.56 

152 89265 36912 

615 90149 

5202 

15.56 

116 21476 17372 

408 28269 

3008 

14.58 

152 G2759 93243 

610 68609 

5143 

15.58 

115 60058 12022 

405 05270 

2976 

14.60 

151 16865 18184 

605 52211 

i 5085 

I 

15.60 : 

114 99045 11941 

1 401 85247 

2945 

14.62 

150 31575 95335 

600 40S99 

5028 

15,62 

114 38433 97107 , 

398 68169 

2914 

14.64 

149 46887 13386 

595 34615 

4972 

115.64 

113 78221 50443 ! 

395 54005 

2883 

14.66 

148 62793 66052 

590 33302 

4916 

15.66 

113 18404 57784 i 

392 42725 

2853 

14.68 

147 79290 52020 

585 36906 

4861 

15.68 

112 58980 07849 1 

389 34297 

2823 

14.70 

146 96372 74893 

580 45370 

4807 

15.70 

111 99944 92212 1 

386 28694 

2794 

14.72 

146 14035 43187 

575 58641 

4753 

15.72 

111 41296 05269 

383 25884 i 

2765 

14.74 

145 32273 70022 

570 76666 

4700 

15.74 

110 83030 44209 

380 25838 i 

2736 

14.76 

144 51082 73572 

565 99390 

4648 

15.76 

110 25145 08988 

377 28529 1 

2708 

14.78 

143 70457 76513 

561 26762 

4596 

15.78 

109 67637 02296 

374 33928 ' 

2679 

14.80 

142 90394 06215 

556 58730 

4545 

15.80 

109 10503 29532 : 

371 42005 ; 

2652 

14.82 

142 10886 94648 

551 95244 

4495 

15.82 

108 53740 98772 

368 52734 ■ 

2624 

14.84 

1413193178324 

547 36252 

4445 

15.84 

107 97347 20747 

365 66088 ; 

2597 

14.86 

140 53523 98253 

542 81706 

4396 

15.86 

107 41319 08810 

362 82038 ^ 

2570 

: 14.88 

139 75658 99888 

538 31555 

4348 

15.88 

106 85653 78911 

860 00558 

2544 

14.90 

138 98332 33078 

533 85752 

4298 

15.90 

106 30348 49570 

357 21622 

2517 

14.92 

188 21539 52021 

529 44249 

4252 

15.92 

105 75400 41851 

354 45203 

2491 

14.94 

13745276 15212 

525 06998 

4206 

15.94 

105 20806 79335 

351 71276 

2466 

■14.96 

136 69537 85402 

520 73952 

4159 

15.96 

104 66564 88095 

348 99814 

2440 

14.98 

135 94320 29544 

516 45066 

4114 

15.98 

104 12671 96669 

346 30793 i 

2415 

'15.00 1 

i * 

-.(3)135 19619 18752 

512 20294 

4069 

16.00 

- (3)103 59125 36036 

343 64187 

1 

2391 
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'X 

’Jr(4)(a;) 

-32 

-54 

X 


-52 

-64 

16.00 

-.(3)103 59125 36036 

343 64187 

2391 

17.00 

-.(4) 80 70307 00098 

236 35273 

1452 

16.02 

103 05922 39590 

340 99972 

2366 

17.02 

80 31355 66316 

234 64468 

1438 

16.04 

102 63060 43116 

338 88123 

2342 

17,04 

79 92638 97003 

232 95102 

1424 

16.06 

102 00536 84766 

335 78616 

2318 

17.06 

79 6415522791 

231 27159 

1410 

16.08 

101 48349 05031 

333 21428 

2295 

17.08 

79 15902 75738 

229 60627 

1397 

16.10 

100 96494 46725 

330 66533 

2271 

17.10 

78 77879 89312 

227 9549=2 

1384 

16.12 

-.(3)100 4497054951 

328 13910 

2248 

17.12 

78 4008498378 

226 31740 

1370 

16.14 

-.(4) 99 93774 77088 

325 63535 

2225 

17.14 

78 0251639184 

224 69359 

1357 

16.16 

99 42904 62761 

323 15386 

2203 

17.16 

77 65172 49350 

223 08335 

1344 

16.18 

98 92357 63818 

320 69438 

2180 

17.18 

77 28051 67850 

221 48655 

1331 

16.20 

98 42131 34315 

318 25672 

2158 

17.20 

76 91152 35005 

219 90307 

1319 

16.22 

97 92223 30483 

315 84063 

2136 

17.22 

76 54472 92467 

218 33277 

1306 

16.24 

97 42631 10714 

313 44591 

2115 

17.24 

76 18011 83207 

216 77554 

1204 

16.26 

96 93352 35536 

31107234 

2094 

17.26 

75 81767 51600 

215 23125 

1282 

16.28 

96 44384 67592 

308 71971 

2073 

17.28 

75 45738 42919 

213 69977 

1269 

16.30 

95 95725 71620 

306 38780 

2052 

17.30 

75 09923 04314 

212 18099 

1257 

16.32 

95 47373 14427 

304 07641 

2031 

17.32 

74 74319 83808 

210 67478 

1246 

16.34 

94 99324 64875 

301 78533 

2011 

17.34 

74 38927 30780 

209 18103 

1234 

16.36 

94 51577 93856 

299 51436 

1991 

17.36 

74 03743 95855 

207 69961 

1222 

16.38 

94 0413074273 

297 26329 

1971 

17.38 

73 68768 30891 

206 28042 

1211 

16.40 

93 5698081019 

295 03193 

1951 

17.40 

73 38998 88970 

204 77334 

1199 

16.42 

93 10125 90958 

292 82008 

1932 

17.42 

72 99434 24382 

203 32824 

1188 

16.44 

92 63563 82905 

290 02755 

1912 

17.44 

72 65072 92618 

201 89503 

1177 

16.46 

92 17292 87607 

288 45414 

1893 

17.46 

72 30913 50358 

200 47359 

1166 

16.48 

91 71309 37723 

286 29966 

: 1874 

17.48 

71 96954 55457 

199 06381 

1155 

16.50 

91 25612 67805 

284 16393 

1 1856 

17.50 

71 63194 66937 

197 66557 

1144 

16.52 

90 80200 14280 

282 04675 

^ 1837 

17.52 

71 29632 44974 

196 27878 

1133 

16.54 

90 85069 05430 

279 94795 

1819 

17.54 

70 96266 50888 

194 90332 

1123 

16.56 

89 90219 11376 

1 277 86735 

J 1801 

17.56 

70 63095 47135 

193 53909 

1112 

16.58 

8945646 44056 

275 80475 

1 1783 

17.58 1 

70 30117 97291 

192 18599 

1102 

16.60 

89 01349 57212 

273 75999 

1766 

17.60 1 

69 97332 66046 

190 84390 

1092 

16.62 

88 57326 46367 

271 73289 

1748 

17.62 ' 

69 64738 19191 

189 51274 

1082 

16.64 

.88 13575 08811 

269 72327 

1731 

; 17.64 i 

69 32333 23609 

18819239 i 

1072 

16.66 

87 70093 43582 

267 73097 

1714 

17.66 

69 00116 47267 

186 88276 

1062 

16.68 

87 26879 51451 

265 75581 

1697 

17.68 

68 68086 59199 

18 o 58374 

1052 

16.70 

86 83931 34900 

263 79762 

1681 

17.70 

68 36242 29506 

184 29524 

1042; 

16.72 

86 41246 98111 

261 85624 ! 

1664 

17.72 

68 04582 29338 

183 01717 

1033 1 

16.74 

85 98824 46946 

259 93150 

1648 

17.74 

67 73105 30887 

I 18174943 

1023; 

16.76 

85 56661 88932 

258 02325 

1632 

1 17.76 

67 41810 07379 

i 180 49191 

i 1014 

16.78 

85 14757 33242 

256 13131 

1616 

i 17.78 

67 10695 33061 

i 179 24453 

i 1004 

16.80 

i 84 73108 90682 

254 25553 

1600 

; 17.80 

66 79759 83196 

1 178 00719 

1 995 

i 

16.82 

! 84 31714 73676 

252 39575 

1585 

17.82 

66 49002 84050 

176 77980 

: 986 i 

16.84 

83 90572 96246 

I 250 55182 

1569 

i 17.84 

66 18421 62884 

1 175 56228 

i 977 i 

16.86 

83 49681 73996 

1 248 72359 

1554 

; 17.86 

65 88016 47947 

174 35452 

968; 

16.88 

! 83 09039 24107 

1 246 91089 

1539 

i 17.88 

65 57785 68461 

173 15644 

1 959 

16.90 

82 68643 65306 

j 245 11358 

1524 

i 17.90 

65 27728 04619 

171 96795 

950 1 

16.92 

82 28493 17864 

1 243 33152 

1509 

i 17.92 

1 64 97842 37572 

; 170 78897 

942’ 

16.94 

81 88586 03573 

241 56454 

1495 

i 17.94 

i 64 68127 49422 169 61940 

933 

16.96 

81 48920 45738 

239 81252 

1480 

i 17.96 

64 38582 23213 

168 45917 

925 

16.98 

81 09494 69153 

■ 238 07529 

1466 

i 17.98 

64 09205 42920 

167 30818 

916; 

17.00 

-.(4) 80 70307 00098 

236 35273 

1452 : 18.00 

-.(4) 63 79995 93445 

166 16635 

i 908 j 
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X 


-32 

-34 

X 

(x) 

-62 

-54 

18.00 

-.(4) 63 79995 93445 

18616635 

908 

19.00 

-.(4) 510986434881 

119 12417 

583 

18.02 

63 50952 60604 

165 03360 

900 

19.02 

50 87863 84689 

118 35568 

578 

18.04 

63 22074 31124 

163 90985 

891 

19.04 

50 65961 70064 

117 5^297 

573 

18.06 

62 93369 92628 

162 79501 

883 

19.06 

50 4418714737 

116 83599 

568 

18.08 

62 6480833683 

161 68900 

875 

19.08 

50 22529 43009 

116 08468 

563 

18.10 

62 3641843589 

160 59175 

868 

19.10 

50 00987 79748 

115 33901 

558 

18.12 

62 08189 12620 

159 50318 

860 

10.12 

49 79561 50889 

114 59891 

553 

18.14 

61 80119 32018 

158 42320 

852 

19.14 

49 58249 80921 

113 86435 

549 

18.16 

61 52207 93737 

157 35174 

844 

19.16 

49 37051 97888 

113 13527 

544 

18.18 

61 24453 90630 

156 28872 

837 

19.18 

49 15967 28382 

112 41164 

539 

18.20 

60 96856 16395 

155 23407 

829 

19,20 

48 94995 00040 

111 69339 

535 

18.22 

60 69413 65567 

154 18772 

822 

19.22 

48 74134 41038 

no 98050 

530 

18.24 

60 42125 33512 

153 14958 

814 

19.24 

48 53384 80085 

no 27290 

626 

18.26 

60 14990 16414 

152 11958 

807 

19.26 

48 32745 46422 

109 57056 

521 

18.28 

59 88007 11273 

151 09765 

800 

19.28 

48 12215 69816 

108 87344 

517 

18.80 

59 61175 15898 

150 08372 

793 

19.30 

47 91794 80553 

108 18148 

512 

18.32 

59 34493 28895 

149 07772 

786 

19.32 

47 71482 09438 

107 49464 

508 

18.34 

69 0796049664 

148 07958 

779 

19.34 

47 51276 87788 

106 81289 

504 

18.36 

58 81575 78391 

14708922 

772 

19.36 

4731178 47426 

106 18618 

500 

18.38 

58 55338 16039 

14610657 

763 

19.38 

47 11186 20683 

105 46446 

495 

18.40 

58 29246 64345 

145 13158 

758 

19.40 

46 91299 40385 

104 79769 

491 

18.42 

58 03300 25809 

144 16417 

751 

19.42 

46 71517 39855 

104 18583 

487 

18.44 

57 77498 03689 

143 20427 

745 

19.44 

46 51839 52909 

103 47885 

483 

18.46 

57 51839 01996 

142 25181 

738 

19.46 

46 32265 13848 

102 82669 

479 

18.48 

57 26322 25484 

141 30674 

732 

19.48 

46 12793 57457 

102 17933 

475 

18.50 

57 00946 79646 

140 36898 

725 

19.50 

45 93424 18998 

101 53671 

471 

18.52 

56 75711 70706 

139 43847 

719 

19.52 

45 74156 34211 

100 89880 

467 

18.54 

56 50616 05613 

138 51515 

712 

19.54 

45 54989 39304 

100 26557 

463 

18.56 

56 25658 92035 

137 59895 

706 

19.56 

45 35922 70958 

99 63696 

459 

18.58 

56 00839 38352 

136 68982 

700 

19.58 

45 16955 66298 

99 01294 

455 

18.60 

55 76156 58651 

135 78768 

694 

19.60 

44 98087 62938 

98 39348 

452 

18.62 

55 51609 47718 

134 89248 

688 

19.62 

44 79317 98925 

97 77853 

448 

18.64 

55 27197 31032 

134 00415 

682 

19.64 

44 60646 12765 

97 16807 

444 

18.66 

55 02919 14762 

133 12264 

676 

19.66 

44 42071 43412 

96 56204 

440 

18.68 

54 78774 10755 

132 24789 

670 

19.68 

44 23593 30263 

95 96042 

437 

18.70 

1 54 54761 31537 

181 37983 

664 

19.70 

44 05211 13156 

95 36316 

433 

18.72 

' 54 30879 90303 

130 51841 

658 

19.72 

43 86924 32364 

94 77024 

430 

18.74 

i 54 07129 00909 

129 66358 

652 

19.74 

43 68732 28596 

94 18161 

426 

18,76 

1 53 83507 77873 

128 81526 

647 

19.76 

43 50634 42989 

93 59724 

422 

18.78 

53 60015 36363 

127 97341 

641 

19.78 

43 32630 17106 

93 01710 

419 

18.80 

53 36650 92195 

127 13798 

635 

19.80 

43 14718 92933 

92 44114 

416 

18.82 

53 13413 61824 

126 30889 

630 

19.82 

42 96900 12874 

91 86934 

412 

18.84 

52 90302 62342 

125 48611 

624 

19.84 

42 79173 19749 

91 30167 

409 

18.86 

52 67317 11471 

124 66957 

619 

19.86 

42 61537 56791 

90 73808 

405 

18.88 

52 44456 27557 

123 85922 

614 

19.88 

42 43992 67641 

90 17854 

i 402 

18.90 

52 21719 29566 

123 05501 

608 

19.90 

42 26537 96345 

89 62303 

; 399 

18.92 1 

51 99105 37075 

122 25688 

603 

19.92 

42 09172 87352 

89 07150 

i 395 

18.94 ' 

51 76613 70272 

121 46479 

598 

19.94 

41 91896 85509 

88 52393 

i 392 

18.96 

51 54243 49948 

120 67867 

593 

19.96 

41 74709 36059 

87 98028 

i 389. 

18.98 

51 31993 97491 

119 89848 

588 

19.98 ; 

41 57609 84636 

87 44051 

! 386 

19.00 

-.(4) 510986434881 

119 12417 

58S 

20.00 

-.(4) 4140597 77264 

86 90461 

! 383 




THE HEXAGAMMA FUNCTION 


161 


TABLE 28 

The Hexagamma Function 

DescrvpHoni (x) to 19 decimal places with central diiFerences 
from X = 20.0 to a; — 100.0 by increments of .1. 
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MATHEMATICAL TABLES 


X 

( x ) 

-52 

-54 

-<§6 

20.0 

—.(4)41405 97772 63967 

21 72806 68771 

2392 64903 

451363 

20.1 

40568 30388 51272 

21 07230 96395 

2296 89161 

428904 

20.2 

39751 70235 34972 

20 43952 13180 

2205 42323 

407669 

20.3 

38955 54034 31852 

19 82878 72289 

2118 03154 

387584 

20.4 

38179 20712 01021 

19 23923 34551 

2034 51569 

368582 

20.5 

37422 11313 04741 

18 67002 48382 

1954 68566 

350600 

20.6 

36683 68916 56844 

18 12036 30779 

1878 36163 

333578 

20,7 

35963 38556 39725 

17 58948 49339 

1805 37338 

317460 

20.8 

35260 67144 71946 

17 07666 05237 

1735 55972 

302195 

,20.9 

34575 03399 09403 

16 58119 17107 

1668 76802 

287733 

21,0 

33905 97772 63967 

16 10241 05778 

1604 85365 

274029 

21.1 

33253 02387 24309 

15 63967 79815 

1543 67966 

261039 

21.2 

32615 70969 64466 

15 19238 21807 

1485 11586 

248723 

21.3 

31993 58790 26429 

14 75993 75385 

1429 03939 

237043 

21.4 

31386 22604 63778 

14 34178 32902 

1375 33335 

225964 

21.5 

30793 20597 84028 

13 93738 23754 

1323 88695 

215451 

21.6 

30214 12328 28031 

13 54622 03301 

1274 59506 

205474 

21.7 

29648 58681 25336 

13 16780 42354 

1227 35792 

196003 

21.8 

29096 21814 64994 

12 80166 17199 

1182 08080 

187009 

21.9 

28556 65114 21852 

12 44734 00123 

1138 67377 

178468 

22.0 

28029 53147 78832 

12 10440 50425 

1097 06142 

170353 

22.1 

27514 51621 86238 

11 77244 05869 

! 1057 13261 

162643 

22.2 

27011 27339 99511 

11 45104 74573 

; 1018 84022 

155314 

22.3 

26519 48162 87358 

11 13984 27299 

1 982 10097 

148347 

22.4 

26038 82970 02502 

10 83845 90122 

I 946 84520 

i 141723 

22.5 

25569 01623 07769 

10 54654 37464 

1 913 00665 

i 135422 

22.6 

25109 74930 50500 

10 26375 85472 

i 880 52232 

1 129428 

22.7 

24660 74613 78703 

9 98977 85712 

849 33227 

j 123724 

22.8 

24221 73274 92618 

9 72429 19178 

819 37945 

1 118296 

22.9 

23792 44365 25712 

9 46699 90590 

790 60960 

; 113128 

23.0 

23372 62155 4-9396 

9 21761 22961 

762 97102 

108208 

23.1 

22962 01706 96040 

8 97585 52434 

736 41452 

103522 

23.2 

22560 38843 95119 

8 74146 23360 

710 89324 

99058 

23.3 

22167 50127 17558 

8 51417 83610 

686 36254 

94S05 

23.4 

21783 12828 23607 

8 29375 80114 

662 77989 

00752 

23.5 

21407 04905 09771 

8 07996 54607 

640 10476 

86889 

23.6 

21039 04978 50541 

7 87257 39577 

618 29851 

83205 

23.7 

20678 92309 30888 

7 67136 54397 

597 32432 

79693 

23.8 

20326 46776 65632 

7 47613 01649 

577 14706 

76343 

23.9 

19981 48857 02025 

7 28666 63607 

557 73323 

73148 

24.0 

19643 79604 02024 

7 10.277 98890 

539 05088 

70099 

24.1 

19313 20629 00911 

6 92428 39257 

521 06952 

67189 

24.2 

18989 54082 39054 

6 75099 86579 

503 76005 

64411 

24.3 

18672 62635 63777 

6 58275 09906 

487 09469 

61759 

24.4 

18362 29463 98405 

6 41937 42702 

471 04693 j 

59227 

24.5 

18058 38229 75735 

6 26070 80191 

455 59144 ! 

56809 

24.6 

17760 73066 33257 

6 10659 76824 

440 70403 1 

54498 

24.7 

17469 18562 67602 

5 95689 43859 

426 36161 1 

52291 

24.8 

17183 59748 45807 

5 81145 47056 ! 

412 54210 i 

50182 

24.9 

16903 82079 71067 

5 67014 04462 

399 22440 i 

48165 

25.0 

—.(4)16629 71425 00789 

5 53281 84308 ^ 

386 38836 j 

46238 




THE HEXAGAMMA FUNCTION 


163 


oc 

^<4) (a’) 


-S2 


1 


-.56 

25.0 

—.(4)16629 

71425 

00789 

5 

53281 

84308 

386 

38836 

46238 

25.1 

16361 

14052 

14820 

5 

399 S 6 

02990 

374 

01469 

44395 

25.2 

16097 

96615 

31839 

5 

26964 

23140 

362 

08497 

42632 

25.3 

15840 

06142 

71999 

5 

14354 

51788 

350 

58157 

40946 

25.4 

15587 

30024 

63948 

5 

02095 

38593 

339 

48764 

39333 

25.5 

15339 

56001 

94489 

4 

90175 

74163 

328 

78704 

37792 

25.6 

15096 

72154 

99193 

4 

78584 

88436 

! 318 

46435 

36311 

25.7 

14858 

66892 

92333 

4 

67312 

49145 

308 

50478 

34901 

25.8 

14625 

28943 

34617 

4 

56348 

60331 

298 

89422 

33546 

25.9 

14396 

47342 

37233 

4 

45683 

60941 

1 289 

61912 

32251 

26.0 

14172 

11425 

00789 

4 

35308 

23462 

280 

66652 

31009 

26.1 

13952 

10815 

87807 

4 

25213 

52635 

272 

02402 

29821 

26.2 

13736 

35420 

27461 

4 

15390 

84211 

263 

67973 

28683 

26.3 

13524 

75415 

51326 

4 

05831 

83760 

255 

62226 

27587 

26.4 

13317 

21242 

58951 

3 

96528 

45534 

247 

84066 

26551 

26.5 

13113 

63598 

12109 

3 

87472 

91375 

240 

32457 

25540 

26.6 

12913 

93426 

56643 

3 

78657 

69674 

233 

06389 

24581 

26.7 

12718 

01912 

70851 

3 

70075 

54361 

226 

04901 

23662 

26.8 

12525 

80474 

39419 

3 

61719 

43950 

219 

27076 

22777 

26.9 

12337 

20755 

51938 

3 

53582 

60615 

212 

72029 

21931 

27.0 

12152 

14619 

25071 

3 

45658 

49308 

206 

38911 

21118 

27.1 

11970 

54141 

47513 

3 

37940 

76913 

200 

26912 

20238 

27.2 

11792 

31604 

46868 

3 

30423 

31429 

194 

35150 

19900 

27.3 

11617 

39490 

77651 

3 

23100 

21096 

188 

63379 

18272 

27.4 

11445 

70477 

29631 

3 

15965 

74142 

; 183 

09880 

18582 

27.5 

11277 

17429 

55753 

3 

09014 

37067 

177 

74963 , 

17423 

27.6 

11111 

73396 

18942 

3 

02240 

74955 

172 

57468 ^ 

16884 

27.7 

10949 

31603 

57085 

2 

95639 

70311 

167 

56858 

16278 

27.8 

10789 

85450 

65541 i 

2 

89206 

22526 

162 

72526 : 

15680 

27.9 

10633 

28503 

96522 

2 

82985 

47267 

158 

03873 

15148 

28.0 

10479 

54492 

74770 

2 

76822 

75891 

153 

50369 i 

14577 

28.1 

10328 

57304 

28909 

2 

70863 

54884 

149 

11441 

14068 

28.2 

10180 

30979 

37932 

2 

65053 

45317 

144 

86581 

13569 

28.3 

~ (4)10034 

69707 

92272 

2 

59388 

22332 

140 

75290 

13089 

28.4 

~.(5) 9891 

67824 

68944 

! 2 

53863 

74636 

136 

77087 

12627 

28.5 

9751 

19805 

20251 

2 

48476 

04027 

132 

91512 

12186 

28.6 

9613 

20261 

75586 

2 

43221 

24930 

129 

18122 

11756 

28.7 

9477 

63939 

55850 

2 

38095 

63955 

125 

56489 

11350 

28.8 

9344 

45713 

00068 

2 

33095 

59468 

; 122 

06205 

10953 

28.9 

9213 

60582 

03756 

i 2 

28217 

61187 

118 

66875 

10575 

29.0 

9085 

03668 

68630 

: 2 

23458 

29780 

^ 115 

38119 

10210 

29.1 

8958 

70213 

63284 

2 

18814 

36493 

112 

19573 

9859 

29.2 

8834 

55572 

94431 

2 

14282 

62778 

109 

10886 

9521 

29.3 

8712 

55214 

8 SS 56 

2 

09859 

99949 

106 

11720 

9196 

29.4 

8592 

64716 

82230 

2 

05543 

48840 

103 

21749 

8882 

29.5 

8474 

79762 

24944 

2 

01330 

19480 

lOO 

40661 

8583 

29.6 

8358 

96137 

87138 

1 

97217 

30782 

97 

68156 

8290 

29.7 

8245 

09730 

80115 

, 1 

93202 

10239 

95 

03940 

8014 

29.8 

8133 

16525 

83330 

1 

S 92 S 1 

93638 

92 

47738 

7742 

29.9 

8023 

12602 

80183 

: 1 

85454 

24774 

89 

99279 

7484 

30.0 

: —.(5)7914 

94134 

01810 

1 1 

81716 

55189 

87 

58303 

7234 
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'!'>•*> (.r) 

-52 



30.0 

—.(5)7914 94134 01810 

81716 55189 

87 58303 

7234 

30.1 

7808 57381 78627 

78066 43908 

85 24562 

6994 

30.2 

7703 98695 99351 

74601 57188 

82 97815 

6762 

30.3 

7601 14511 77264 

71019 68283 

80 77829 

6540 

30.4 

7500 01847 23460 

67618 57208 

78 64384 

6320 

30.5 

7400 55801 26864 

64296 10516 

76 57258 

6122 

30.6 

7302 74551 40784 

61050 21082 

74 56255 

5911 

30.7 

7206 54351 75785 

57878 87903 

72 61162 

5726 

30.8 

7111 92030 98689 

64780 16886 

70 71795 1 

5537 

30.9 

7018 84490 37479 

51752 15664 

68 87965 

5358 

31.0 

6927 28701 91934 

48793 03408 

67 09494 

5185 

31.1 

6887 21706 49796 

46901 00646 

65 36207 

5018 

31.2 

6748 60612 08304 

43074 34090 

63 67938 

4857 

31.3 

6661 42592 00901 

40311 35472 

62 04527 

4703 

31.4 

6575 64888 28970 

37610 41381 

60 45819 

4548 

31.5 

6491 24784 98422 

34969 93110 

58 91660 

4414 

31.6 

6408 19656 60982 

32388 36498 

57 41915 

4259 

31.7 

6326 46916 60041 

29864 21801 

55 96428 

4142 

31.8 

6246 04040 80900 

27396 03532 

54 55084 

3998 

31.0 

6166 88561 05290 

24982 40347 

53 17738 

3879 

32.0 

6088 98063 70027 

22621 94900 

51 84271 

3757 

32.1 

6012 30188 29664 

20318 33725 

50 54561 

3621 

32,2 

5936 82626 23026 

18055 27111 

49 28472 

3562 

32.3 

5862 53119 43499 

15846 48987 

48 05945 

3400 

32.4 

6789 39459 12959 

13685 76808 

46 86818 

3308 

32.5 

6717 89484 69227 

11571 91446 

45 70999 

3215 

32.6 

-5646 51081 96941 

09603 77084 

44 58395 

3106 

32.7 

5576 72183 11739 

07480 21118 

43 48897 

3007 

32.8 

5508 00764 47655 

05500 14048 

42 42406 

2983 

32.9 

6440 34845 97619 

03562 49385 

41 38898 

2715 

33,0 

5373 72489 96980 

01666 23619 

40 38104 

2869 

33.1 

5308 11800 19949 

99810 35968 

39 40180 

2606 

S3.2 

5248 50920 78876 

97993 88477 

38 44861 

2597 

33.3 

5179 88035 26279 

96215 85866 

37 52140 

2509 

33.4 

6117 21365 59539 

94475 35376 

36 61928 

2429 

33.5 

5055 49171 28176 

92771 46823 

35 74144 

2365 

33.6 

4994 69748 43635 

91103 S2415 

34 88726 

2286 

33.7 

4934 81428 91608 

89470 06732 

34 05594 

2224 

33.8 

4876 82579 46114 

87870 86644 

33 24685 

2155 

33.9 

4817 71600 87364 

86304 91240 

32 45931 

2092 

34.0 

4760 46927 19853 

84771 41767 

31 69270 

2031 

34.1 

4704 07024 94109 

83269 61564 

30 94640 

1971 

34.2 

4648 50392 29929 

81798 76001 

30 21980 

1913 

S4.3 

4593 75568 41750 

80358 12419 

29 51234 

1859 

34.4 

4539 S1082 65991 

78947 00071 

28 82348 

1800 

34.5 

4486 65653 90303 

77564 70071 

28 15260 

1757 

34.6 

4434 27589 84686 

76210 56331 

27 49930 

1695 

34.7 

4382 65836 34399 

74888 90521 

26 86296 

1654 

34.8 

4331 78966 74634 

73584 12007 

26 24315 

1603 

34.9 

4281 65681 26875 

72310 57808 

25 63938 

1558 

35.0 

.(5)4232 24706 36925 

71062 67647 

25 05119 

1514 
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X 


_s= 



35.0 

—.(5)4232 24706 36925 

71062 67547 

25 05119 

1514 

35.1 

4183 54794 14521 

69839 82406 

24 47814 

1470 

35.2 

4135 54721 74523 

68641 45079 

23 91979 

1429 

35.3 

4088 23290 79604 

67466 99731 

23 37573 

1388 

35.4 

4041 59326 84416 

66315 91957 

22 84555 

1348 

85.5 

3995 61678 81184 

65187 68738 

22 32886 

1312 

35.6 

3950 29218 46690 

64081 78404 

21 82528 

1272 

35.7 

3905 60839 90601 

62997 70600 

21 33443 

1240 

35.8 

3861 55459 05111 

61934 96238 

20 85598 

1203 

35.9 

3818 12013 15859 

60893 07474 

20 38955 

1170 

36.0 

3775 29460 34081 

59871 57665 

19 934SS 

1138 I 

36.1 

3733 06779 09968 

58870 01340 

19 49149 

1106 

86.2 

3691 42967 87194 

57887 94163 

19 05920 

1075 

36.3 

3660 37044 58584 

56924 92906 

18 63767 

1047 

36.4 

3609 88046 22880 

55980 55417 

18 22661 

1013 

36.5 

3569 95028 42594 

55054 40589 

17 82569 

995 

36.6 

3680 57065 02896 

54146 08330 

17 43471 

957 

36.7 

3491 73247 71529 

53255 19542 

17 05331 

939 

36.8 

3453 42685 59704 

52381 36085 

16 68129 

910 

36.9 

3415 64504 83964 

51524 20756 

16 31837 

886 

37.0 

3378 37848 28980 

50683 37265 

15 96430 

862 

37.1 

3341 61875 11260 

49858 50203 

15 61886 

839 i 

37.2 

3305 35760 43744 

49049 25028 

15 28180 

816 ' 

37,3 

3269 58695 01255 

48255 28032 

14 95290 

796 ^ 

37.4 

3234 29884 86799 

47476 26327 

14 63193 ! 

769 

37.5 

3199 48550 98670 

46711 87818 

14 31870 ; 

758 ' 

37.6 

3165 13928 98359 

45961 81179 

14 01303 i 

727 1 

37.7 

8131 25268 79227 

45225 75844 

1 13 71463 : 

716 i 

37.8 

3097 81834 35939 

44503 41971 

! 13 42338 

693 

37.9 

3064 82903 34622 

43794 50437 

i 13 13907 

676 : 

38.0 

3032 27766 83742 

43098 72S10 

: 12 86151 

658 ; 

38.1 

3000 15729 05673 

42415 81334 

: 12 59053 

640 

38.2 

2968 46107 08937 

41745 48912 

: 12 32596 

624 

38.3 

2937 18230 61114 

41087 49085 

12 06762 

609 i 

38.4 

2906 31441 62375 

40441 56021 

11 81537 

588 ; 

38.5 

2875 85094 19658 

39807 44494 

11 56900 

582 

38,6 

2845 78554 21434 

39184 89868 

11 32845 

556 

38.7 

2816 11199 13079 

38573 68087 

11 09347 

554 

38.8 

2786 82417 72811 

37973 55653 

i 10 86401 

516 

38.9 

2757 91609 88195 

37384 29620 

: 10 63972 

543 

39.0 

2729 38186 33196 

36805 67559 

10 42086 

490 

39.1 

2701 21568 45755 

36237 47584 

10 20689 

497 ' 

39.2 

2673 41188 05899 

i 35679 48299 

9 99790 

480 

39.3 

2645 96487 14342 

I 35131 48803 

9 79370 

469 ; 

39.4 

2618 86917 71587 

' 34593 28677 

; 9 59420 

452 

39.5 

2592 11941 57508 

i 34064 67970 

1 9 39921 

451 

39.6 

2565 71030 11400 

! 33545 47185 

! 9 20873 

428 ; 

39.7 

2539 63664 12477 

i 33035 47273 

9 02254 

^ 425 1 

39.8 

2513 89333 60827 

! 32534 49615 

8 84059 

411 

39.9 

2488 47537 58791 

I 32042 36016 

8 66275 

402 

40.0 

—.(5)2463 37783 92772 

■ 31558 88692 

8 48893 

391 
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X 



^6^ 

..,86 

40.0 

-.(5)2463 37783 92772 

31568 88692 

8 48893 

391 

40.1 

2438 59689 15445 

31083 90261 

8 31902 

381 

40.2 

2414 12478 28379 

30617 23733 

8 15293 

872 

40.3 

1 2389 95984 65045 

30158 72497 

7 99056 

363 

40.4 

2366 09649 74209 

29708 20318 

7 83182 

353 

40.5 

2342 53023 03691 

29265 51320 

7 67661 

347 

40.6 

2319 25661 84494 

28830 49984 

7 52487 

335 

40.7 

2296 27131 15280 

28403 01134 

7 37647 

330 

40.8 

2273 57003 47201 

27982 899S2 

7 23138 

320 

40.9 

2261 14858 69053 

27570 01867 

7 08948 

313 

41.0 

2229 00283 92772 

27164 22749 

6 95070 

305 

41.1 

2207 12873 39241 

26765 38702 

6 81498 

297 

41.2 

2185 52228 24411 

26373 36152 

6 68222 

290 

41.3 

2164 17956 45734 

25988 01825 

6 55237 

285 

41.4 

2143 09672 68881 

25609 22734 

6 42537 

272 

41.5 

2122 26998 14762 

25236 86180 

6 30108 

276 

41.6 

2101 69560 46824 

24870 79735 

6 17956 

258 

41.7 

2081 36993 58621 

24510 91245 

6 06061 

260 

41.8 

2061 28937 61662 

24157 08816 

5 94426 

250 

41.9 

2041 45038 73519 

23809 20812 

5 83041 

245 

42.0 

2021 84949 06187 

23467 15849 

5 71900 

239 

42.1 

2002 48326 54706 

23130 82787 

5 60999 

233 

42.2 

1983 34834 86011 

22800 10723 

5 50330 

228 

42.3 

1964 44143 28039 

22474 88990 

5 39890 

2.24 

42.4 

1945 75926 59056 

22165 07146 

5 29673 

213 

42.5 

1927 29864 97220 

21840 54974 

5 19668 

218 

42.6 

1909 05643 90357 

21531 22471 

5 09882 

202 

42.7 

1891 02954 05966 

21226 99851 

5 00298 

205 

42.8 

1873 21491 21426 

20927 77528 

4 90918 

197 

42.9 

1855 60956 14414 

20633 46124 

4 81735 

193 

43.0 

1838 21054 53527 

20343 96456 

4 72745 

188 

43.1 

1821 01496 89095 

20059 19532 

4 63944 

184 

43.2 

1804 01998 44196 

19779 06553 

4 65326 

180 

43.3 

1787 22279 05849 

19503 48899 

4 46887 

177 

43.4 

1770 62063 16401 

19232 38132 

4 38626 

168 

43.5 

1754 21079 65086 

18965 65991 

4 30532 

173 

43.6 

1737 99061 79761 

18703 24382 

4 22611 

158 

43.7 

1721 95747 18819 

18445 05385 

4 14849 

163 

43.8 

1706 10877 63261 

18191 01236 

4 07250 

155 

43.9 

1690 44199 08940 

17941 04338 

3 99806 

153 

44.0 

1674 95461 58956 

17695 07245 

3 92515 

149 

44.1 

1659 64419 16218 

17453 02668 

3 85373 

146 

44.2 

1644 50829 76148 

17214 83463 

3 78377 

142 

44,3 

1629 54455 19541 

16980 42635 

3 71523 

141 

44.4 

1614 75061 05569 

16749 73331 

3 64810 

132 

44.5 

1600 12416 64928 

16522 68837 

3 58230 

139 

44.6 

1585 66294 93124 

16299 22572 

3 51788 

125 

44.7 

1571 36472 43893 

16079 28096 

3 45471 

130 

44.8 

1557 22729 22757 

15862 79091 

3 39285 

124 

44.9 

1543 24848 80712 

15649 69370 

3 33221 

122 

45.0 

—.(5)1529 42618 08036 

15439 92871 

8 27280 

119 
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£t? 

j 

i 



-56 

45.0 

—.(5)1529 42618 080S6 : 

15439 92871 

3 27280 

119 

45.1 

1515 75827 28232 

15233 43662 1 

3 21457 

116 

45.2 

1502 24269 92079 

15030 15890 

3 15751 

114 

45.3 

1488 87742 71816 

14830 03879 

3 10158 

113 

45.4 

1475 66045 55432 

14633 02026 

3 04678 

105 

45.5 

1462 58981 41074 

14439 04852 

2 99303 

112 

45.6 

1449 66356 31568 

14248 06981 

2 94040 

99 

45.7 

1436 87979 29043 

14060 03149 

2 88875 

105 

45.8 

1424 23662 29666 

13874 88192 

2 83815 

99 

45.9 

1411 73220 18482 

13692 57051 

2 78854 

97 

46.0 

1399 36470 64349 

13513 04765 

2 73991 

95 

46.1 

1387 13234 14981 

13336 26469 

2 69222 

93 

46.2 

1375 03333 92081 

13162 17395 

2 64647 

91 

46.3 

1363 06595 86675 

12990 72868 

2 59962 

91 

46.4 

1351 22848 53938 

12821 88308 

2 55469 

83 

46.5 

1339 51923 09603 

12655 59207 

2 51058 

91 

46.6 

1327 93653 24475 

12491 81169 

2 46739 

78 

46.7 

1316 47875 20516 

12330 49870 

2 42498 

85 

46.8 

1305 14427 66426 

12171 61069 

2 38342 

79 

46.9 

1293 93151 73405 

12015 10609 

2 S4264 

78 

47.0 

1282 83890 90994 

11860 94414 

2 30266 

77 

47.1 

1271 86491 02996 

11709 08484 

2 26343 

75 

47.2 

1261 00800 23483 

11559 48898 

2 22496 

73 

47.3 

1250 26668 92868 

11412 11808 

2 18722 

73 

47.4 

1239 63949 74061 

11266 93440 

2 15021 

66 

47.5 

1^9 12497 48693 

11123 90093 

2 11387 

; 75 

47.6 

1218 72169 13419 

10982 98133 

2 07828 

62 

47,7 

1208 42823 76278 

10844 14001 

2 04330 

i 69 

47.8 

1198 24322 53138 

10707 84199 

2 00901 

1 64 

47.9 

1188 16528 64198 

10572 55298 

1 97537 

63 

48,0 

1178 19307 30555 

10439 73934 

1 94235 

62 

48.1 

1168 32525 70846 

10308 86805 

1 90996 

61 

48.2 

1158 56052 97943 

10179 90671 

1 87817 

59 

48.3 

1148 89760 15711 

10052 82355 

1 84697 

60 

48.4 

1139 33520 15833 

9927 58735 

1 81637 

53 

48.5 

1129 87207 74690 

9804 16752 

1 78630 

62 

48.6 

1120 50699 50300 

9682 53399 

1 75684 

49 

48.7 

1111 23873 79308 

9562 65730 

1 72788 

56 

48.8 

1102 06610 74046 

9444 50850 

1 69949 

52 

48.9 

1092 98792 19634 

9328 05919 

1 67161 

51 

49.0 

1084 00301 71141 

9213 28148 

1 64424 

50 

49.1 

1075 11024 50796 

9100 14801 

1 61738 

49 

49.2 

1066 30847 45252 

8988 63192 

1 59101 

48 

49.3 

1057 59659 02901 

8878 70684 

1 56512 

49 

49.4 

1048 97349 31233 

8770 34687 

1 53971 

42 i 

49.5 

1040 43809 94251 

8663 52661 

1 51473 

51 

49.6 

1031 98934 09932 

8558 22109 

1 49027 

39 

49.7 

1023 62616 47721 

8464 40584 

1 46619 

46 

49.8 

1015 34753 26094 

8352 05678 

1 44258 

42 

49.9 

-.(5)1007 15242 10146 

8251 15031 

i 1 41939 

42 

50.0 

— (6) 999 03982 09227 

8151 66323 

i 

: 1 39662 

i 

i i 

: i 
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-64 

-56 

50.0 

.(6)999 03982 09227 

8151 66323 

1 39662 

41 

50.1 

991 00S73 74632 

8053 67277 

1 37426 

40 

50.2 

983 05818 97313 

7956 S5657 

1 35230 

39 

50.3 

975 18721 05651 

7861 49267 

1 33073 

40 

50.4 

967 39484 63255 

7767 45951 

1 30957 

34 

50.5 

959 68015 66811 

7674 73591 

1 28874 

43 

50.6 

952 04221 43957 

7583 30105 

1 26834 

31 

50.7 

944 48010 51208 

7493 13453 

1 24825 

38 

50.8 

936 99292 71912 

7404 21626 

1 22855 

34 

50.9 

929 57979 14242 

7316 52655 

1 20919 

34 

51.0 

922 23982 09227 

7230 04602 

1 19017 

34 

51.1 

914 97215 08815 

7144 75567 

1 17149 

S3 

51.2 

907 77592 83969 

7060 63680 

1 15314 

32 

;51.3 

900 65031 22803 

6977 67107 

1 13510 

33 

51.4 

893 59447 28744 

6895 S4044 

1 11740 

27 

51.5 

886 60759 18729 

6815 12722 

1 09997 

36 

51.6 

879 68886 21436 

6785 51397 

1 08291 

24 

51.7 

872 83748 75540 

6656 98362 

1 06608 

32 

51.8 

866 05268 28006 

6579 51936 

1 04958 

28 

51.9 

859 33367 32408 

6503 10468 

1 03836 

28 

52.0 

852 67969 47278 

6427 72337 

1 01742 

28 

52,1 

846 08999 34485 

6353 35947 

1 00176 

27 

52.2 

839 56382 57639 

6279 99734 

98637 

26 

52.3 

833 10045 80527 

6207 62157 

97124 

28 

52.4 

826 69916 65572 

6136 21704 

95638 

22 

52.5 

820 35923 72322 

6065 76890 

94175 

31 

52.6 

814 07996 55961 

5996 26250 

92742 

19 

52.7 

807 86065 65850 

5927 68351 

91328 

27 

52.8 

801 70062 44090 

5860 01781 

89942 

23 

52.9 

795 59919 24112 

5793 25153 

88578 

23 

53.0 

789 555G9 29287 

5727 37102 

87237 

23 

53.1 

783 56946 71564 

5662 36289 

85920 

22 

53.2 

777 63986 50130 

5598 21395 

84624 

22 

53.3 

771 76624 50091 

5534 91126 

83351 

24 

53.4 

765 94797 41179 

5472 44208 

82100 

16 

53.5 

760 18442 76474 

5410 79389 

80867 

27 

53.6 

754 47498 91159 

5349 95438 

79660 

15 

53.7 

748 81905 01281 

5289 91146 

78468 

23 

53.8 

743 21601 02549 

5230 65322 

77299 

19 

53.9 

737 66527 69139 

5172 16797 

76149 

19 

54.0 

732 16626 52526 

5114 44420 

75018 

19 

54.1 

726 71839 80333 

5057 47062 

73906 

18 

54.2 

721 32110 55202 

5001 23608 

72812 

18 

54.3 

715 97382 53679 

4945 72967 

71736 

19 

54.4 

710 67600 25124 

4890 94062 

70680 

13 

54.5 

705 42708 90630 

4836 85837 

69637 

23 

54.6 

700 22654 41975 

4788 47250 

68617 

12 

54.7 

695 07383 40569 

4730 77279 

67609 

19 

54.8 

689 96843 16442 

4678 74918 

66621 

15 

54.9 

684 90981 67234 

4627 39178 

65647 

16 

55.0 

.(6)679 89747 57204 

4576 69085 

64690 

16 
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(.1-) 


- 

5^ 

-5^ 

55.0 

—.(6)679 

89747 

57204 

4576 

G90S5 

64690 

55.1 

674 

93090 

16259 

4526 

63682 

63749 

55.2 

670 

00959 

38995 

4477 

22028 

62822 

55.3 

665 

13305 

83760 

4428 

43195 

61911 

55.4 ; 

660 

30080 

71719 

4380 

26275 

61015 

55.5 

655 

51235 

85954 ! 

4332 

70369 

60133 

55.6 ! 

650 

76723 

70557 i 

4285 

74596 

59267 

55,7 i 

646 

06497 

29756 i 

4239 

38000 

58412 

55.8 1 

641 

40610 

27046 ; 

4193 

59997 

57573 

55.9 : 

636 

78716 

84332 1 

4148 

394T6 

56747 

56.0 i 

632 

21071 

81094 ! 

j 

4103 

75703 

o593o 

56.1 j 

627 

67530 

53560 1 

4059 

67865 

55135 

56.2 

623 

18048 

93890 1 

4016 

15161 

54348 

56.3 

618 

72583 

49382 1 

3973 

16806 

53574 

56.4 

614 

31091 

21681 

3930 

72025 

52813 

56.5 

609 

93529 

66004 

3888 

S0O58 

52061 

56.6 

605 

59856 

90386 

3847 

40151 

51327 

56.7 

601 

30031 

54918 

1 3806 

51571 

50599 

56.8 

597 

04012 

71022 

1 3766 

13590 

49885 

56.9 

592 

81760 

00715 i 

i 3726 

25494 

49182 

57.0 

588 

63233 

55903 1 

3686 

S6579 

48490 

57.1 

584 

48393 

97669 i 

3647 

96155 

47809 

57.2 

580 

37202 

36590 

3609 

53539 

47139 

57.3 

576 

29620 

27049 

3571 

58062 

46479 

57.4 

572 

25609 

76571 

3534 

09064 i 

45SS1 

57.5 

568 

25133 

35157 ! 

3497 

05896 i 

45189 

57.6 

564 

28153 

99638 

i 3460 

47917 

44563 

57.7 

560 

34635 

12037 

! 3424 

34501 

48941 

57.8 

556 

44540 

58937 

3388 

65026 

43332 

57.9 

552 

57834 

70863 

3353 

SSS84 

42732 

58.0 

548 

74482 

21674 

3318 

55474 

42141 

58.1 

544 

94448 

27959 

3284 

14206 

41560 

58.2 

541 

17698 

48451 

3250 

14498 

40987 

58..3 

537 

44198 

83440 

3216 

5.5776 

: 40423 

58.4 j 

533 

73915 

74205 

-3183 

37478 

39869 

58.5 1 

530 

06816 

02448 i 

3150 

59049 

39320 

58.6 1 

526 

42866 

89740 1 

3118 

19941 

38785 

58.7 

522 

82035 

96974 1 

3086 

19618 

38254 

58.8 

519 

24291 

23825 1 

3054 

57548 

37732 

58.9 

515 

69601 

08225 1 

3023 

33211 

37219 

59.0 

512 

17934 

25836 

2992 

46093 

1 36713 

1 

59.1 

508 

69259 

89540 

2961 

95687 

i 36215 

59.2 

505 

23547 

48930 

i 2931 

81496 

35724 

59!3 

501 

80766 

89817 

* 2902 

03030 

35241 

69.4 

! 498 

40888 

33733 

^ 2872 

69804 

34766 

59.5 

! 495 

03SS2 

37454 

i 2843 

51345 

34295 

59.6 

i 491 

69719 

92519 

2814 

771S1 

33SS7 

59.7 

1 4S8 

38372 

24764 

27S6 

36854 

33381 

59.8 

' 485 

09810 

93864 

2758 

29907 

32934 

59.9 

481 

84007 

92870 

2730 

55894 

32493 

60.0 

—.(6)478 

60935 

47771 

2703 

14374 

32058 1 



170 


MATHEMATICAL TABLES 
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-52 

-54 

60.0 

60.1 

60.2 

60.3 

60.4 

60.5 

60.6 

60.7 

60.8 

60.9 
61.0 

61.1 

61.2 

61.3 

61.4 

61.5 

61.6 

61.7 

61.8 

61.9 

62.0 

62.1 

62.2 

62.3 

62.4 

62.5 

62.6 

62.7 

62.8 

62.9 

63.0 

63.1 

63.2 

63.3 

63.4 

63.5 

63.6 

63.7 

63.8 

63.9 

64.0 

64.1 

64.2 

64.3 

64.4 

64.5 

64.6 

64.7 

64.8 

64.9 

65.0 

—.( 6)478 609 S 5 47771 
476 40566 17045 
472 22872 91232 
469 07828 92498 
465 95407 74223 
462 86583 20579 
459 78329 46124 
456 73620 95398 
453 71432 42529 
450 71738 90840 
447 74515 72462 

444 79738 47961 
441 87383 06956 
438 97425 62757 
436 09842 62003 
433 24610 74297 
430' 41706 96862 
427 61108 53190 
424 82792 92702 
422 06737 90406 
419 32921 46574 

416 61321 86405 

418 91917 69712 

411 24687 40595 

408 59610 27136 

405 96665 41084 

403 35832 27556 

400 77090 54734 

398 20420 13571 

395 65801 17497 

393 13214 02139 

390 62639 26029 

388 14057 65333 

385 67450 23570 

383 22798 21346 

380 80083 01084 

378 39286 25763 

376 00389 78664 

373 63376 63070 

371 28226 02111 

368 94923 38414 

366 63450 33910 

364 33789 69581 

362 05924 46224 

359 79837 79211 

357 65513 08265 

355 32933 87224 

353 12083 88819 

350 92947 03456 

348 76507 38987 
—■( 6)346 59749 20506 

1 

2703 14374 
2676 04912 
2649 27080 
2622 80458 
2596 64631 
2570 79189 
2545 23729 
2519 97857 
2496 01179 
2470 33312 
2446 93876 

2421 82497 
2397 98807 
2374 42443 
2351 13049 
2328 10272 
2305 33763 
2282 83183 
2260 58193 
2238 58463 
2216 83664 

2195 33475 
2174 07677 
2153 05657 
2132 27407 
2111 72524 
2091 40705 
2071 31669 
2051 46090 
2031 80715 
2012 38249 

1993 17413 
1974 17934 
1955 39539 
1936 81962 
1918 44941 
1900 28213 
1882 31525 
1864 64624 
1846 97262 
1829 69193 

1812 40175 
1795 39971 
1778 58345 
1761 95066 
1746 49906 
1729 22637 
1713 13040 
1697 20896 
1681 45987 

1665 88102 

32058 

31631 

81209 

30794 

30387 

29981 

29588 

29195 

28810 

28431 

28067 

27689 
27326 
“ 26969 
26618 
26268 
26929 

25590 

25259 

24932 

24609 

24292 

23978 

23670 

23367 

23064 

22772 

22479 

22192 

21910 

21631 

21356 

21085 

20818 

20556 

20293 

20041 

19786 

19538 

19293 

19052 

18813 

18578 

18346 

18121 

17891 

17672 

17452 

17236 

17023 

16818 
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X 



-54 ! 

65.0 

-.(6)346 59749 20506 

1665 88102 

... , 

16813 

65.1 

344 45656 90127 

1650 47030 

16606 

65.2 

342 33215 06778 

1635 22564 

16402 

65.3 

340 22408 45992 

1620 14500 

16200 

65.4 

338 13221 99707 

1605 22637 

16003 

65.5 

336 05640 76058 

1590 46776 

15804 

65.6 

333 99649 99186 

1575 86721 

15614 

65.7 

331 95235 09034 

1561 42279 

15422 

65.8 

329 92381 61161 

1547 13260 

15235 

65.9 

327 91075 26549 

1532 99475 

15049 

66.0 

325 91301 91411 

1519 00740 

14866 

66.1 

323 93047 57014 

1505 16871 

14686 

66.2 

321 96298 39487 

1491 47688 

14508 

66.3 

320 01040 69649 

1477 93014 

14383 

66.4 

318 07260 92825 

1464 52672 

14161 

66.5 

316 14945 68672 

1451 26492 

13987 

66.6 

314 24081 71012 

1438 14298 

13822 

66.7 

312 34655 87650 

1425 15927 

13654 

66.8 

310 46655 20216 

1412 31210 

13491 

66.9 

308 60066 83991 

1399 59984 

13329 

67.0 

S 06 74878 07751 

1387 02087 

13170 

67.1 

304 91076 33598 

1374 57360 

13012 

67.2 

308 08649 16804 

1362 25645 

12857 

67.3 

301 27584 26656 

1350 06787 

12704 

67.4 

299 47869 41295 

1338 00633 

12554 

67.5 

297 69492 57567 

1826 07033 

12402 

67.6 

295 92441 80871 ; 

1314 25834 

12258 

67.7 

294 16705 30010 ! 

1302 56894 i 

12111 

67.8 

292 42271 36042 1 

1291 00065 

11968 

67.9 

290 69128 42140 ! 

1279 55204 

11827 

68.0 

288 97265 03442 

1268 22171 

11688 

68.1 

287 26669 86915 

1257 00824 

11550 

68.2 

285 57381 71212 

1245 91028 

11414 

68.3 

288 89239 46538 

1234 92647 

11280 

68.4 

282 22382 14510 

1224 05545 

11149 i 

68.5 

280 56748 88027 

1213 29592 

11016 

68.6 

278 92328 91137 

1202 64656 

10890 i 

68.7 

277 29111 58902 

1192 10609 

10761 1 

68.8 

275 67086 37277 

1181 67324 

10636 : 

68.9 

274 06242 82976 

1171 34676 

10513 

69.0 

272 46670 63351 

1161 12540 

10391 1 

69.1 

270 88059 56266 i 

1151 00795 

10270 ! 

69,2 

269 30699 49975 | 

1140 99320 

10151 ; 

69.3 

,267 74480 43004 ■ 

1131 07995 

10033 ! 

69.4 

266 19392 44029 i 

1121 26705 

9919 j 

69.5 

264 66425 71758 ' 

1111 55333 

9802 

69.6 

263 12570 54820 ! 

1101 93762 

9692 

69.7 

261 60817 31644 ; 

1092 41884 

9578 

69.8 

260 10166 60363 i 

1082 99584 

9469 

69.9 

258 60578 68645 i 

1073 66753 

9360 

70.0 

—.(6)257 12074 63691 | 

1 1064 43283 

9253 
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SC j 

(x) 


- 

.32 

-54 

70.0 

-. (6) 257 

12074 

53691 

1064 

43283 

9253 

70.1 

255 

64634 

82019 

1055 

29065 

9147 

70.2 

254 

18250 

39413 

1046 

23996 

9043 

70.S 

252 

72912 

20802 

1037 

27969 

8940 

70.4 

251 

28611 

30160 

1028 

40881 

8839 

70.5 

249 

85338 

80400 

1019 

62633 

8736 

70.6 

248 

43085 

93272 

1010 

93121 

8640 

70.7 

247 

01843 

99266 

1002 

32248 

8540 

70.8 

245 

61604 

37509 

993 

79916 

8444 

70.9 

244 

22358 

55667 

985 

36027 

8348 

71.0 

242 

84098 

09852 

977 

00487 

8254 

71,1 

241 

46814 

64524 

968 

73200 

8161 

71.2 

240 

10499 

92396 

960 

54074 

8069 

71.3 

238 

75145 

74342 

952 43018 

7978 

71.4 

237 

40743 

99306 

944 39940 

7890 

71.5 

286 

07286 

64210 

936 

44751 

7799 

71.6 

234 

74765 

73866 

928 

57362 

7714 

71.7 

233 

43173 

40882 

920 

77686 

7626 

71.8 

232 

12501 

85586 

913 

05637 

7542 

71.9 

230 

82743 

35926 

905 

41130 

7458 

72.0 

229 

53890 

27396 

897 

84080 

7375 

72.1 

228 

25935 

02946 

890 

34405 

7293 

72.2 

226 

98870 

12902 

882 

92023 

7212 

72.3 

225 

72688 

14880 

875 

56852 

7131 

72.4 

224 

47381 

73710 

868 

28812 

7054 

72.5 

228 

22943 

61852 

861 

07827 

6973 

72.6 

221 

99366 

56822 

853 

93814 


72.7 

220 

76643 

46105 

846 

86701 

6821 

72.8 

219 

54767 

22089 

839 

86408 

6747 

72.9 

218 

33730 

84481 

832 

92863 

6672 

73.0 

217 

13527 

39737 

826 

05990 

6599 

73.1 

215 

94150 

00982 

819 25716 

6527 

73.2 

214 

75591 

87942 

812 

51968 

6455 

73.3 

213 

57846 

26872 

805 

84677 

6385 

73.4 

212 

40906 

50477 

799 23769 

6316 

73.5 

211 

24765 

97852 

792 

69178 

6244 

73.6 

210 

09418 

14405 

786 

20831 

6180 

73.7 

208 

94856 

51789 

779 

78664 

6110 

73.8 

207 

81074 

67836 

773 

42607 

6045 

73.9 

206 

68066 

26490 

767 

12594 

5979 

74.0 

205 

55824 

97739 

760 

88561 

5914 

74.1 

204 

44344 

57549 

754 

70442 

5850 

74.2 

203 

33618 

87801 

748 

58173 

5787 

74.3 

202 

23641 

76226 

742 

51692 

5724 

74.4 

201 

14407 

16343 

736 

50935 

5664 

74.5 

200 

05909 

07394 

730 

55841 

5600 

74.6 

198 

98141 

54287 

724 

66349 

5543 

74.7 

197 

91098 

67529 

718 

82399 

5482 

74.8 

196 

84774 

63169 

713 

03931 

5424 

74.9 

195 

79163 

62741 

707 

30887 

5366 

75.0 

-.(6)194 

74259 

93200 

701 

63209 

5308 
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X 


-52 


75.0 

—.( 6)194 74259 93200 

701 63209 

5308 

75.1 

193 70057 86869 

696 00839 

5252 

75.2 

192 66551 81376 

690 43721 

5196 

75.3 

191 63736 19604 

684 91798 

5140 

75.4 

190 61605 49630 

679 45015 

5087 

75,5 

189 60154 24672 

674 03320 

5030 

75.6 

188 59377 03033 

668 66654 

4980 

75.7 

187 59268 48048 

663 34968 

4925 

75.8 

186 59823 28031 

€58 08207 

4873 

75.9 

185 61036 16221 

652 86320 

4823 

76.0 

184 62901 90731 

647 69255 

4771 

76.1 

183 65415 34496 

642 56961 

4721 

76.2 

182 68571 35222 

637 49388 

4671 

76.3 

181 72364 85336 

632 46487 

4622 

76.4 

180 76790 81938 

627 48208 

4575 

76.5 

179 81844 26747 

622 54503 

4524 

76.6 

178 87520 26060 

617 65323 

4480 

76,7 

177 93813 90696 

612 80623 

4432 

76.8 

177 00720 35955 

608 00354 

4385 

76,9 

176 08234 81568 

603 24470 

4340 

77.0 

175 16352 51652 

598 52927 

4294 

77.1 

174 25068 74662 

593 85678 

4250 

77,2 

173 34378 83350 

589 22679 

4206 

77.3 

172 44278 14716 

584 63885 

4162 

77,4 

171 54762 09968 ^ 

580 09254 

4120 

77.6 

170 65826 14474 1 

575 58743 

; 4075 

77.6 

169 77465 77724 ! 

1 571 12307 

1 4036 

77.7 

168 89676 53280 1 

566 69907 

1 3993 

77.8 1 

168 02453 98743 1 

562 31499 

1 3951 

77.9 

167 15793 75705 i 

1 557 97042 

i 3911 

78.0 

166 29691 49710 

1 553 66497 

3871 

78.1 

165 44142 90211 

549 89823 

3831 ! 

78.2 

164 59143 70536 

! 545 16980 1 

3792 

78.3 

163 74689 67841 

i 540 97929 ! 

3753 

78.4 

162 90776 63074 

i 536 82630 

3716 

78.5 

162 07400 40938 

1 532 71048 

3675 

78,6 

161 24556 89849 i 

1 528 63140 

3643 

78.7 

160 42242 01900 i 

524 58875 

3598 

78.8 

159 60451 72824 1 

1 520 58208 

3567 

78.9 

158 79182 01956 ! 

516 61108 

3530 

79.0 

157 98428 92196 j 

512 67538 

3493 i 

79.1 

157 18188 49974 

508 77461 

3458 I 

79.2 

156 38456 85214 j 

504 90843 

3423 i 

79.3 

155 59230 11296 

501 07648 

3388 

79.4 

154 80504 45027 : 

497 27841 

330t> 

79.5 

154 02276 06598 

493 51389 

3319 

79.6 

153 24541 19559 

489 78257 

3288 1 

79.7 

152 47296 10776 

486 08413 

3254 ! 

79.8 

151 70537 10406 * 

482 41822 

3221 

79.9 

150 94260 51859 

478 78453 

3190 

80.0 

—.( 6)150 18462 71764 

475 18273 

3157 
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X 

^(4) (,y) 

-52 


80.0 

—.{6)150 18462 71764 

475 18273 

3157 

80.1 

149 43140 09943 

471 61251 

3126 

80.2 

148 68289 09373 

468 07353 

3094 

80.3 

147 93906 16156 

464 56550 

3063 

80.4 

147 19987 79489 

461 08811 

3034 

80.5 

146 46530 51634 

457 64105 

3001 

80.6 

145 73530 87883 

454 22400 

2974 

80.7 

145 00985 46532 

450 83670 

2943 

80.8 

144 28890 88852 

447 47882 

2914 

80.9 

143 57243 79054 

444 15009 

2886 

81.0 

142 86040 84264 

440 85021 

2857 

81.1 

142 15278 74496 

437 67889 

2829 

81.2 

141 44964 22617 

434 33586 

2801 

81.3 

140 75064 04324 

431 12084 

2773 

81.4 

140 05604 98115 

427 93355 

2747 

81.5 

139 36573 85261 

424 77372 

2717 

81.6 

138 67967 49779 

421 64106 

2693 

81.7 

137 99782 78403 

418 53533 

2665 

81.8 

137 32016 60560 

415 45626 

2639 

81.9 

136 64665 88344 

412 40358 

2614 

82.0 

135 97727 56485 

409 37704 

2588 

82.1 

135 31198 62331 

406 37638 

2563 

82.2 

134 65076 05815 

403 40135 

2538 

82.3 

133 99356 89433 

400 45169 

2513 

82.4 

133 34038 18220 

397 52717 

2490 

82.5 

1 132 69116 99724 

394 62754 

2463 

82.6 

132 04590 43981 

391 75254 

2442 

82.7 

1 131 40455 63493 

388 90196 

2417 

82.8 

130 76709 73200 

886 07555 

2393 

82.9 

130 13349 90462 

883 27306 

2371 

83.0 

129 50373 35030 

380 49429 

2347 

83.1 

128 87777 29027 

377 73899 

2325 

83.2 

128 25558 96922 

375 00694 

2302 

83.3 

127 63715 65513 

372 29792 

2280 

83.4 

127 02244 63895 

369 61169 

2259 

83.5 

126 41143 23446 

366 94806 

2235 

83,6 

125 80408 77803 

364 30679 

2217 

83.7 

125 20038 62839 

361 68767 

2194 

83.8 

124 60030 16643 

359 09050 

2173 

83.9 

124 00380 79497 

856 51506 

2153 

84.0 

123 41087 93856 

353 96114 

2132 

84.1 

122 82149 04330 

351 42854 

2112 

84.2 

122 23561 57658 

348 91706 

2091 

84.3 

121 65323 02692 

346 42649 

2071 

84.4 

121 07430 90374 

343 95663 

2053 

84.5 

120 49882 73720 

341 50730 

2031 

84.6 

119 92676 07796 

339 07828 

2015 

84.7 

119 3580 S 49700 

336 66941 

1994 

84.8 

118 79277 58546 

334 28048 

1975 

S 4.9 

118 23080 95439 

831 91129 1 

1957 

85.0 

-.(6)117 67216 23461 

329 56167 i 

1938 
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SC 


I 

‘ -S- 

-64 j 

85.0 

—.(6)117 67216 23461 

329 56167 

1938 

85.1 

117 11681 07650 

327 23144 

1920 

85.2 

116 56473 14983 

324 92040 

1902 

86.3 

116 01590 14356 

322 62839 

1884 

85.4 

115 47029 76568 

320 35521 

1867 

85.5 

114 92789 74300 

318 10070 

1847 

85.6 

1 114 38867 82102 

315 86467 

1833 ! 

86.7 

113 85261 76372 

313 64696 

1814 ! 

85.8 

118 31969 35338 

311 44740 

1797 

85.9 

112 78988 39044 

309 26581 

1781 ; 

86.0 

112 26316 69332 

307 10203 

1764 

86.1 

111 73952 09822 

304 95589 

1748 

86.2 

111 21892 45902 

302 82723 

1731 

86.3 

110 70135 64704 

800 71588 

1715 

86.4 

110 18679 55094 

298 62168 

1700 

86.5 

109 67622 07653 

296 54449 

1682 

86.6 

109 16661 14660 

294 48412 

1669 

86.7 

108 66094 70079 

292 44044 

1653 

86.8 

108 15820 69542 

290 41329 

1637 

86.9 

107 65837 10334 

288 40251 

1623 

87.0 

107 16141 91376 

286 40795 

1607 

87.1 

106 66733 1-3214 

284 42947 

1593 

87.2 

106 17608 77999 

282 46692 

1578 ^ 

87.3 

105 68766 89476 

280 52014 

1563 i 

87.4 

105 20205 52968 

278 58900 

1550 i 

87.5 

104 71922 75359 

276 67336 

1533 i 

87.6 

104 23916 65088 

' 274 77306 

1522 

87.7 

103 76185 32122 

272 88798 

1507 1 

87.8 

103 28726 87953 

271 01796 

1493 ! 

87,9 

102 81539 45581 

269 16288 

1480 

88.0 

102 34621 19496 

267 32259 

1466 ; 

88.1 

101 87970 25671 

265 49697 

1453 

88.2 

101 41584 81542 

263 6 S 587 

1440 

88.3 

100 95463 06000 

261 88918 

1426 

88.4 

100 49603 19376 ' 

260 10674 

1415 i 

88.5 

-.(6) 100 04003 43426 

258 33845 

1399 

88.6 

—.(7) 99 58662 01322 

256 58416 

1390 

88.7 

99 13577 17633 

254 84376 

1376 

88.8 

98 68747 18321 

253 11712 

1363 : 

88.9 

98 24170 30721 

251 40410 

1351 

89.0 

97 79844 83530 

249 70460 

1339 

89.1 

97 35769 06800 ' 

248 01848 

1327 ^ 

89.2 

96 91941 31917 

246 34564 

1315 

89.3 

96 48359 91599 

244 68594 

1303 

89.4 

96 05023 19874 

243 03927 

1292 

89.5 

95 61929 52076 

241 40552 

1278 

89.6 

95 19077 24831 

239 78456 

1270 

89.7 

94 76464 76040 

238 17629 

1257 

89.8 

94 34090 44879 

236 58059 

1245 

89.9 

93 91952 71777 I 

234 99734 

1235 

90.0 

—.(7) 93 50049 98410 

233 42645 

1224 
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■X 




90.0 

-.(7)93 50049 98410 

233 42645 

1224 

90.1 

93 08380 67687 

231 86779 

1213 

90.2 

92 66943 23744 

230 32126 

1202 

90.3 

92 25736 11927 

228 78675 

1191 

90.4 

91 84757 78785 

227 26416 

1182 

90.5 

91 44006 72059 

225 75338 

1169 

90.6 

91 03481 40671 

224 25429 

13 61 

90.7 

90 63180 34712 

222 76681 

1150 

90.8 

90 23102 05435 

221 29083 

1139 

90.9 

89 83245 05240 

219 82624 

1130 

91.0 

89 43607 87669 

218 37295 

1120 

91.1 

89 04189 07894 

216 93086 

1110 

91.2 

88 64987 20205 

215 49986 

1100 

91.3 

88 26000 83001 

214 07987 

1090 

91.4 

87 87228 5S785 

• 212 67078 

1081 

91,5 

87 48668 91646 

211 27250 

1071 

91.6 

87 10320 56758 

209 88492 

1063 

91.7 

86 72182 10361 

208 50798 

1053 

91.8 

86 34252 14763 

207 14156 

1043 

91.9 

85 96529 33321 

205 78557 

1035 

92.0 

85 59012 30436 

204 43993 

1025 

92.1 

85 21699 71545 

203 10455 

1017 

92.2 

84 84590 23108 

201 77933 

1008 

92.3 

84 47682 52604 

200 46418 

999 

92.4 

84 10975 28519 

199 15903 

991 

92.5 

83 74467 20336 

197 86378 

980 

92.6 

83 38156 98581 

196 57834 

975 

92.7 

83 02043 34561 

195 30264 

965 

92.8 

82 66125 00854 

194 03659 

956 

92.9 

82 30400 70807 

192 78010 

949 

93,0 

81 94869 18769 

I 191 53309 

940 

93.1 

81 59529 20039 

190 29548 

932 

93.2 

81 24379 50858 

189 06719 

924 

93.3 

80 89418 88397 

187 84815 

916 

93.4 

80 54646 10750 

186 63826 

909 

93.5 

80 20059 96929 

185 43746 

899 

93.6 

79 85659 26853 

184 24565 

894 

93.7 

79 51442 81342 

183 06277 

885 

93.8 

79 17409 42108 

18il 88875 

877 

93,9 

78 83557 91749 

180 72350 

870 

94.0 

78 49887 13740 

179 56695 

862 

94.1 

78 16395 92426 

178 41902 

855 

94.2 

77 83083 13013 

177 27965 

848 

94.3 

77 49947 61565 

176 14875 

841 

94.4 

77 16988 24993 

175 02627 

835 

94.5 

76 84203 91047 

173 91212 

825 

94.6 

76 51593 48313 

172 80623 

821 

94.7 

76 19155 86202 

171 70854 

812 

94.8 

75 86889 94945 

170 61898 

805 

94.9 

75 54794 65587 

169 53747 

799 

95.0 

—,{7)75 22868 89977 

168 46396 

792 
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X 

i 



95.0 

—.(7)75 22868 89977 

168 46396 

792 

95.1 

74 91111 60762 

167 39836 

786 

95.2 

74 59521 71383 

166 34063 

779 

95.3 

74 28098 16068 

165 29068 

772 

95.4 

73 96839 89819 

164 24845 

767 

95.5 

73 65745 88416 

163 21389 

758 

95.6 

73 34815 08402 . 

162 18691 

754 

95.7 

73 04046 47078 

161 16747 

747 

95.8 

72 73439 02501 

160 15550 

740 

95.9 

72 42991 73474 

159 15093 

735 

96.0 

72 12703 59539 

158 15370 

728 

96.1 

71 82573 60974 

157 16376 

721 

96.2 

71 52600 78786 

156 18104 

717 

96.3 

71 22784 14701 

155 20548 

709 

96.4 

70 93122 71164 

154 23702 

705 

96.5 

70 63615 51329 

153 27561 

697 

96.6 

70 34261 59055 

152 32117 

694 

96.7 

70 05059 98898 

151 37367 

687 

96.8 

69 76009 76108 

150 43304 

681 

96.9 

69 47109 96622 

149 49921 

676 

97.0 

69 18359 67057 

148 57215 

670 

97.1 

68 89757 94707 

147 65178 

665 

97.2 

68 61303 87534 

146 73806 

659 

97.8 

68 32996 54167 

145 83092 

653 

97.4 

68 04835 03893 i 

144 93082 

649 

97.5 

67 76818 46650 i 

144 03622 

641 

97.6 

67 48945 93030 | 

143 14852 

639 

97.7 

67 21216 54261 

142 26722 

632 

97.8 

66 93629 42214 

1 141 39223 

627 

97.9 

66 66183 69391 

140 52351 

622 

98.0 

66 38878 48919 

I 139 66102 

i 617 

j 

98.1 

66 11712 94548 

138 80470 

1 612 

98.2 

65 84686 20648 

1 137 95449 

1 607 

98.3 

65 57797 42196 

1 137 11036 

602 

98.4 

65 31045 74780 

; 136 27224 

1 598 

98.5 

65 04430 34588 

! 135 44010 

i 591 

98.6 

64 77950 38406 1 

! 134 61387 

1 589 

98.7 

64 51606 03611 

133 79352 

582 

98.8 

64 25393 48168 

132 97900 

I 577 

98.9 

63 99314 90625 

; 132 17026 

1 574 

99.0 

63 73368 50109 

! 131 36725 

i 

i 569 

99.1 

63 47553 46317 

130 56992 

! 564 

99.2 

63 21868 99518 

129 77824 

559 

99.3 

62 96314 30542 

128 99215 

' 555 

99.4 

62 70888 60782 

128 21161 

I 551 i 

99.5 

62 46591 1218-3 

127 43658 

! 544 : 

99.6 

62 204210 7242 

126 66700 

1 543 ! 

99.7 

61 95377 69001 

: 125 90284 

537 i 

99.8 

61 70460 21044 

125 14406 

’ 533 ; 

99.9 

61 45667 87492 

i 124 39060 

530 i 

100.0 

—.(7)61 20999 93001 

; 323 64244 

i 

! 526 j 

; 1 
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BERNOULLI POLYNOMIALS AND BERNOULLI NUMBERS. 


1. Definition of the Bemo'idli Polynomials. By the Bernoulli 
polynomials of the -nth degree and mth order we shall mean the 
coefficients of P'/nl in the following development: 

tm QXtJ (gf _ 1 )« = I ( 3 .) , j f 1 < 2 71 . 

n-0 

For w = 1 we get the Bernoulli polynomials of first order 
(commonly referred to as the Bernoulli poljmomials).* Explicitly 
these are. 

Bo (a:) =1 . 

. Ri (re) =x — 1/2 , 

B 2 (x) =x^ — a; + 1/6 , 

Bz (x) =xix — l){x — 1 / 2 ) = a;® — 3a:V2 + a :/2 , 

Bi {x)—x* — 2x^-\-x^ — 1/30 , 

Rs (re) =rc(x — 1 ) (a; — 1/2) (x® — x — 1/3) =x® — hx*/2 

+ 5xV3 — a ;/6 , 

Bo (re) = X® — 3x® + 5xV2 — x-/2 + 1/42 , 

B, (x) — 7 x®/2 + 7xV2— 7xV6 + x /6 , 

Bs (x) = X® — 4x^ + 14x®/3 — 7xV'3 + 2x/ 3 — 1/30 , 

* There is not uniformity among authors in the definition of either the 
Bernoulli numbers or the Bernoulli polynomials. We notice that 
Bo(0) =1 , B,(0) =:-V2 , =0 , 

^ 2 .( 0 ) = ^ ^> 1 * 

Some authors prefer to call B^(0) the Bernoulli numbers rather than 
others designate the ? 2 .th Bernoulli number by and the 7ith Euler num- 

ber (See next part) by Bo„. E. T. Whittaker and G. N. Watson define the 
Bernoulli polynomials to be the series given above when it ends in either 
X ov N. Nielsen adopts a definition which is equivalent to 

<pjx) = (-l)»B„(™-r)/n! 

The definition employed here coincides with the one used by N. E. Norlund. 
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(ar) = ic® — 9xy2 + 6a:^ — 21a;V5 + 2a:® — 3a:/10 , 

Bio (a:) = a;” — 5a;® + 15a;®/2 — 7a:® -{- 5x* — 3xV2 -|- 5/66 , 

Bii (a:) = a;“ — lla:“/2 + 55a:®/6 — lla;^ + 11a:' 

— lla;®/2 + 5a:/6 , 

Bi 2 (a:) = a:®= — 6a:“ + lla:^® — 33a:V2 + 22x® — 33a:V2 

-j- 5a:2 _ 691/2730 , 

Bi 3 (x) = a:« — 13x^®/2 + 13a:“ — 143a:®/6 + 286xV7 
— 429a:V10 + 65a:®/3 — 691a:/210 , 

Bit (x) — a;"® — 7a;"® + 91a:"®/6 — 1001a:"®/30 + 143a;«/2 
— 1001a;®/10 + 455a; V6 — 691a:®/30 + 7/6 , 

Bi5 (x) = a;"® — 15a;"V2 + 35x"®/2 — 91a:""/2 + 715a:®/6 
— 429a;V2 + 455a:®/2 — 691a:®/6 + 35a;/2 , 


B„(x) =x” — y^n + nCz Bi a:"-® — nC^ B^ x”-* 

nCeBs a:”"® (Last term a: or a constant) , 

S n/2 

= a;” — 1/2 wa;"-"H- (— 1)™-" „C 2 „iB»a;”-®™ , 

m = i 

where „Cr = nl/ (n — r) ! r ! , and the coefficients, Bm , form the se- 
quence, 

Bo = l, Bi = l/6, B 2 = l/30, B 3 = 1/42, 

B4 = 1/30, B5 = 5/66 , 

Be = 691/2730, Bi = 7/6, Be = 3617/510, 

These constants are called the Bernoulli numbers and have 
been extensively tabulated. (See Tables 30, 31 and 32) . 

If we define the sjunbolic expression, 

[a:-f B(0)]f») , 

to mean the development by the binomial theorem in which B’‘(0) 
is replaced in the final result by B„(0), then we may represent the 
Bernoulli polynomials very compactly by means of the formula. 
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Bnix) = [a:-{-B(0)]<"> . 

Setting X = \ and recalling that B„{1) = B„(0), except for 
n = l, we may also write, 

B»(0) = [1 + B(0)]<»> , n^l . 

Since B2„+i(0) = 0, BzniO) = ( — 1)“-* B„, this gives us a 
simple way to compute B„ in terms of the Bernoulli numbers of 
lower order. This expansion is seen to be identical with (6.2). 

2. Properties of the Bernoulli Polynomials of First Order. 
These polynomials, generated by the expansion, 

00 

t e®V (e* — 1) = 2 ^ Bn(x) t”/nl , \t \ <2n , 

n = 0 

satisfy the diiference equation, 

— Bnix) =nx’'-'^ , 

which is equivalent to the differential equation of infinite order, 

B'n («) + B"„ (x) /2 ! + B<^\ (x) /3 ! 4- 

+ -j = nx”-^ . 

These polynomials also satisfy the equations, 

B„(l — x) = ( — l)"B„(x) , 

Bn{kx) ^ B„ix-\-r/k) , 

r = 0 

^ nCr Bn-rix) y 

r=0 

^ ^CrBrix) =nx^^ y n>Q , 

r=o 

.CrBriO) =0 . 

The first derivative of the uth polynomial is computed from 
the polynomial of next lower degree by means of the equation, 

5,/(x) = reF„-i(x) . 
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From the integral, 

jK(t) dt=x^ , 

we attain the celebrated sum, 

1) = 1» -f 2" H h (^1) ” 

= = —B»«(0) }/(%+!) , 


The Bernoulli numbers have a semi-orthogonality property 
over the interval (0,1) as we see from the following formula: 

^ 0 

= ( — l)”*+^m!«.!Z?r/(2r) !, m, -w > 0 ; 2r ; 

= 0, when m-}-n is an odd integer. 


We also note the integral, 

Bnit) dt= (— l)--^m!n!D.,/C(2r) !2^>--^], 
m,n> 0; m-\-n = 2r. 

The numbers, D„, which enter into this formula are intimately 
connected with the Bernoulli numbers and are defined to be, 

Z)2„= 2(1 — 2^’-0 (— , 

Din+l 0 . 

We note the following relations : 

^ „Cs Dn-s — ( 1 ) " nCs Dn-s = 0 , W > 1 I 

S=:0 S = 0 

(I/ 2 ) = D„/ 2 " , ( 14 ) = (%) 

= (_l)»+i (2n-|-l) F„/4-”^^ , 


*The Bernoulli numbers were first given by Jakob (James) Bernoulli 
(1654-1705) in Ars Conjectandi (Basel, 1713, p. 97). He exhibited their use- 
fulness in the summation just written down and boasted: *‘Huius laterculi 
beneficio intra semi-quadrantem horae reperi, quod potestates decimae sive 
quadrato-sursolida mille priorum numerorum ab unitate in summum collecta 
efficiunt 

91, 409, 924, 241, 424, 243, 424, 241, 924, 242, 500/’ 
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where is the nth. Euler number (See Table 37) ; 

Bn{x)= nCsD,(X — 1 / 2 ) "' 72 ® . 

5 = 0 

Another set of numbers similar to the Z)„ is defined by the 
equations : 

Co = l , C' 2„==0 , n>0 , 

Can-: = ( 1~22») (—1 ) Bn/n . 

In terms of these numbers we may evaluate the integral of 
Bn{t) between 0 and 1/2, 

fSnit) . 

n 

The numbers C„ and D» are found in the coefficients of the power 
series expansions of tan x and esc x respectively and are sometimes 
referred to as the tangent and cosecant numbers. We note the ex- 
pansions : 

00 

tana;= J 

n = i 

00 

CSC aj = 1/a; -f 2j ( — 1) ” -^2" (2n.) ! . 

nsi 

Tables are provided below for both these numbers. A table of 
the values of C„ to » = 29 was computed by = L. Saalschiitz [See 
Supplementary Bibliography, Saalschiitz, p. 23] and is reprinted 
in N. Nielsen: Traite des Nombres de Bernoulli, Paris (1923), p. 
177. Nbrlund [Bibliography, Nbrlund, p. 458] gives values of C„ 
to w = 19 and Z>„ to w = 20. The tables given below were computed 
twice by R. E. Thompson and checked as far as possible against 
the existing values. 



THE BERNOULLI POLYNOMIALS 


187 


TABLE OF THE CONSTANTS AND C„ 

Cn n 

— 1 1 

2 3 

— 16 5 

272 7 

— 7 936 9 

353 792 11 

— ^22 368 256 13 

1 903 757 312 15 

— 209 865 342 976 17 

29 088 885 112 832 19 

— 4 951 498 053 124 096 21 

1 015 423 886 506 852 352 23 

— 246 921 480 190 207 983 616 25 

70 251 601 603 943 959 887 872 27 

- 23 119 184 187 809 597 841 473 536 29 


o 

o 

II 

« 



Dn 

Numerator 

DejiominatoT n 

— 1 

3 

2 

7 

15 

4 

— 31 

21 

6 

127 

15 

8 

— 2 555 

33 

10 

1 414 477 

1 365 

12 

— 57 337 

3 

14 

118 518 239 

255 

16 

— 5 749 691 557 

399 

18 

91 546 277 357 

165 

20 

— 1 792 042 792 463 

69 

22 

1 982 765 468 311 237 

1 365 

24 

— 286 994 504 449 393 

3 

26 

3 187 598 676 787 461 083 

435 

28 

625 594 554 880 206 790 555 

Do = l 

7 161 

30 
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The Bernoulli polyiiomials have also the following expansions : 

a:’- , 

r= 0 

Bo{x)=l, B*{.x) = 

00 

— n\ £' (2 7iik)”' , n> 0 .* 

fc =-00 

The last expansion can be broken up into the following two 
Fourier series, valid in the interval 0 g .t < 1 : 

OC 

Sssm* (®) = ( — 1)™+^ 2 • (2m) ! 2] eos 2 n, kx / (2 nk)^"^ , 

s=i 

00 

Bzmt-i* (x) = ( — 1 ) 2 • (2m-|-l ) ! 2^ sin 2 n kx/ (2nk) . 

fc=i 

S. Summation of Powers of Integers and Powers of Recipro- 
cals of Integers. In the last section the sum of powers of integers 
was given in terms of Bernoulli polynomials. This summation may 
be more conveniently expressed in terms of Bernoulli numbers as 
follows : 

Sn{p) ==l" + 2" + 3''H hP” » 

_ j,»+Y ) _]_ p “/2 

s”l- 

S= 1 

Explicitly this formula yields, 

Soip) —p , 

Slip) ==p(p+ l)/2 , 

S^ip) =p(p-|- 1) (2p + l)/6 , 

Saip) ={p(p -f l)/2}^ , 

S,ip) =p(p + l) (2p + l)(3p^ + 3p — l)/30 , 

S5(p) =p=(p + l)= (2p^ + 2p — 1)/12 , 

Ssip) =P(P + 1) (2p + l)(3p^-f 6p=* — 3p + l)/42 , 

Slip) =pMp + l)M3p‘ + 6p"~p" — 4p + 2)/24 , 

Ssip) =pip + l) i2p +1) {5p« + 15p" 4- 5p‘ — 15p^ 
— p^ + 9p — 3)/90 , 

*The symbol S' means that the terra for fe = 0 is omitted from the sum- 
mation, means the periodic Bernoullian function. (See Section 41. 
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S 9 ( 33 ) = (2> + 1) = (2p« + + 3)‘ — 8p3+ 23* 

4-6p — 3)/20, 

510 (p) = 23 (2? + 1) (22? + 1) (3p® + 12p^ + 8p® — 1823® 

— lOp* + 24p® + 2p* — 15p + 5)/66 , 

511 (p) = p* (p + 1) * (223® + 8p' + 423® — 16p® — 5p* 

-I- 2623® — 3p* — 2023 + 10) /24 , 

-S 12 (P) = P (P + 1) (223 + 1) (lOSp^o + 525p» + 525p® 

— 1050p^ — 1190p® + 23102)® + 1420p* 

— 3285p® — 287p* + 2073p — 691) /2730 , 

Sis (p) = 23* (p 4- 1) * (30p*® + 15023® + 125p® — 400p^ 

— 326p® + 1052p® + 367p^ — 1786p® + 202p* 

+ 1382p — 691)/420 , 

Si4 (p) = p (p + 1) (2p + 1) (3p’* 4 1823“ + 2423*® — 45p» 

— 81p® 4 144p* 4 182p® — 345p® ~ 217p^ 

4- 498p® 4 44p* — 315p + 105) /90 , 

Sw (p) = pHp 4 1) " (6p*® + 36p** 4 4223*® — 120p® 

— 166p® 4 4:52p* 4 40623® — 1264p® — 452p* 

+ 2168p® — 244p* — 1680p 4 840) /96 . 

Tables of the coefficients of various developments of Sn (p) have 
been computed by S. A. Joffe [See Supplementary Bibliography I 
Joffe (1)]. The three tables reproduced below refer to the fol- 
lowing expansions: 

S„ ( 23 ) = di p’*+* 4 P” 4 “3 P”"^ — “4 p""® H 



4 ( — !)”■-* ff^p"+®-*«H 

f 

Sn ip) = 

(l/ 2 "“) {5i s’*** — bi s”-* 4 s”"® — bi 

+ • 


4 ( — I)”*-* 

} , 

S2n(p) = 

= s{Ci w” — C 2 w'*"* 4 C 3 w’*'® 



4 (— l)’’*-*c„ w’’-”’**H } 

i 

Sir^iip) 

= Cl W”** C 2 + C 3 W**"* 



4 (_1)»»-’ Cm JC"-™**--- 

t 


where we abbreviate, s = 2p 4 1> w = p* 4 P- 
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n 

% 


^3 




a, 

«8 

^9 


1 

1 








1 

— 

— 









2 

2 









1 

1 

1 








3‘ 

T 

T 







Q 

1 

1 

1 







o 

T 

Y 

T 








1 

1 

1 

1 






4r 

y 

T 

Y 

Y 






c 

1 

1 

5 

1 






a 

T 

T 

12 

12 






c* 

1 

1 

1 

1 

1 





O 

T 

T 

Y 

Y 

Y" 





n 

1 

1 

7 

7 

1 





f 

8 

T 

12 

24 

12 





8 

1 

1 

2 

7 

2 

1 




T 

T 

T 

15 

Y 

30 




9 

1 

1 

3 

7 

1 

3 




10 

T 

T 

10 

Y 

20 





1 

1 

5 



1 

5 



10 

— 

— 

— 

1 

1 






11 

2 

6 



Y 

66 



11 

1 

1 

11 

11 

11 

11 

5 



1^ 

T 

12 

Y 

Y 

Y 

12 



12 

1 ± 

1 


11 

22 

33 

5 

691 


13 

Y 

j. 

Y 

T 

10 

Y 

2730 


13 

1 

1 

13 

143 

143 

143 

65 

691 


i 14 

T 

12 

W 

iY 

lY 

12 

420 


14 

1 1 

1 

7 

91 

143 

143 

91 

691 

7 

15 

¥ 

Y 


lY 

YY 

Y 

W 

Y 

15 

1 

1 

5 

91 

143 

429 

455 

691 

35 

1 ^ 

Y 

T 

U 

TY 

lY 

~12 

~U 

T 

16 

1 

1 

4 

14 

52 

143 

260 

1382 

140 

17 

Y 

Y 

Y 

Y 


~ 

16 

Y~ 

17 

1 

1 

17 

17 

221 

2431 

1105 

11747 

595 

18 

Y 

12 

Y 

T" 

30 

6 

45 

~Y 

18 

1 

1 

3 

34 

34 

663 

1105 

23494 






~ 



714 

1^ 

2 

2 

5 


~Y” 

35 
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Qq 







19 

1 1 

19 

323 

323 

4199 

4199 

223193 

2261 

W T 

12 

Yo 

7 

20 

6 

140 

20 

1 1 

5 

19 

1292 

323 

41990 

223193 

6460 

21 T 

Y 

Y 

21 

33 

63 

21 

1 1 

7 

133 

323 

969 

146965 

223193 

33915 

^ ~2 

T 

Ti" 

4 

Y^ 

66 

30 

2 

22 

1 1 

11 

77 

209 

3553 

11305 

223193 

124355 

23 T 

6 

Y 

2 

5 

3 

15 

3 

2S 

1 1 

23 

1771 

4807 

81719 

37145 

5133439 

572033 

^ T 

12 

120 

36 

80 

6 

180 

6 

24 

1 1 

2 

253 

506 

14421 

29716 

10266878 

208012 

25 Y 


lY 

3 

10 

3 

195 

25 

1 1 

25 

115 

1265 

24035 

1S5725 

25667195 


26 2 

12 

6 


12 

12 

273 


n 



a. 






16 

3617 

610 








17 

3617 

60 








18 

3617 


43867 






10 


798 






19 

68723 


43867 






40 


84 






20 

68723 


219335 

174611 




10 


63 


330 




21 

481061 


219335 

1222277 




20 


12 


220 




22 

755953 


482537 


1222277 

854513 


10 


6 


30 

138 



23 

17386919 


11098351 

28112371 

854513 


80 


36 


120 

12 



24 

25 

17386919 


22196702 

28112371 

1709026 236S64091 

30 

17386919 


21 

277458775 

25 

28112371 

3 2730 

21362825 1181820455 

12 


84 





1092 
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1 

2 

3 

4 

5 

6 

7 

8 
9 

10^ 

11 

12 

13 

14 

15 

16 
n 
18 


\ K h 




1 1 

T T 
1 1 

T T 

_i £ 

T Y 

-i ^ 

5 T 
1 5 

T T 

1 

— 1 
7 

£_7 

T Y 
i- 4 
YT 

i. 1. 

10 Y 

1 5 

IT Y 

JL 

12 Y 

1 

— 2 

13 

£ 13 1001 

14 Y IcT 

£ 7 637 

15 3 “li" 
£ 5 637 

16 2 IJ" 

£ £ 196 

17 Y T 

£ 17 238 

18 Y "Y 

1 ^ 476 

19 ^ “ 


1 

T 

7 

15 

7 

Y 

7 

Y 

49 

12 

98 

15 

49 

Y 

14 

77 

T 

77 

Y 


1 

Y 

31 

E 

31 

Y 

124 

"Y 

31 

62 

341 

T~ 

1364 

~ 

4433 

YT 

4433 

~ 

4433 

~ 

3224 

"Y" 

13702 

^9 

2108 


17 

Y 

127 

lY 

381 

lo 

127 

1397 

T” 

4191 

18161 

To 

18161 

5 

54483 

8 

36322 

3 

308737 

Ts 

168402 


Y 

2555 

YY 

2555 


691 

T 


5110 

~ 

33215 

1414477 

1365 

1414477 

5461 


6 

210 

~Y 


46501 

1414477 

67337 


3 ” 

45 

3 


232505 

1414477 

286686 

929569 

6 

12 

2 

16 

265720 

5657908 

2293480 

118518239 

3 

15 

3 

255 

664655 

48092218 

9747290 

118518239 


^ 45 3 30 

^^184436 118518239 

3 35 K 
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n 

K h 


K 

h 

*6 


h 

h 

19 

1 19 2261 

20026 

533273 

2145689 

456876071 

37039702 

2251846541 

20 6 

20 

7 

10 

3 

70 

20 

20 

1 10 

133 

80104 

82042 

42913780 

913752142 

105827720 

2251846541 

21 3 

21 

33 

63 

5 

21 

1 7 

931 

10013 

123063 

75099115 

456876071 

277797765 

15762925787 

22 2 

6 

2 

33 

15 

10 

22 

1 11 

539 

6479 

902462 

11553710 

913752142 

2037183610 

24770311951 

23 3 

3 

5 

3 

15 

3 

5 

23 

1 23 12397 149017 10378313 18981095 

10508149633 

4685522303 

569717174873 

24 6 

60 

18 

40 

3 

90 

3 

40 

24 

1 

— 4 

3542 

31372 

1831467 30369752 

42032598532 

3407652584 

669717174873 

25 

15 

3 

5 

3 

195 

15 

25 

1 25 

805 

39215 

3052445 94905475 

105081496330 21297828650 569717174873 

26 6 

3 

3 

6 

6 

273 

3 

6 


n 

6x0 

6x1 

6x2 

^13 

6x« 

17 

3202291 

2 





18 

19 

5749691557 

399 

5749691557 

221930581 




42 

4 




20 

57496915570 

63 

91546277357 

165 




21 

28748457785 

640823941499 

4722116521 



6 

110 

2 



22 

63246607127 

3 

640823941499 

15 

1792042792463 

69 



23 

1454671963921 

14738950654477 

1792042792463 

968383680827 


18 

60 

6 

8 


24 

5818687855684 

29477901308954 

7168171169852 

1982765468311237 


21 

25 

3 

1365 


25 

36366799098025 14738960664477 44801069811575 

42 3 3 

9913827341556185 14717667114151 

546 2 
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n 


^2 

^^3 

^4 

^5 

^(1 

<^7 


^0 

1 

1 

1 









1 ! 










i 

2 









1 

1 









2 j 










1 

6 









i 

1 









3 












4 









A 

1 

1 








4 

10 

80 









1 

1 








5 

— 

— 









6 

12 








6 

1 

1 

1 







U 

14 

42 







*1 

1 

1 

1 







i 

¥ 

T 

12 







8 

1 

1 

1 

1 






18 

¥ 

10 

30 






Q 

1 

1 

3 

3 






y 

10 

T 

10 

20 






10 

1 

5 

17 

5 

5 





22 

33 

66 

22 

66 





11 

1 

1 

17 

5 

5 





12 

¥ 

U 

¥ 

12 





12 

1 

5 

41 

236 

691 

691 




26 

26 


2^ 

Slo 

2730 




13 

1 

5 

41 

59 

691 

691 




14 

12 

30 

21 

210 

420 




14 

1 

7 

14 

22 

359 

7 

7 



30 

30 

15 

¥ 


¥ 

¥ 



15 

1 

1 

7 

22 

359 

35 

35 



16 

¥ 

¥ 

T 

' 24 ’ 

¥ 

T 



16 

1 

14 

77 

293 

1519 

1237 

3617 

3617 


U 

51 


"sT 

102 

¥r 

170 

510 


17 

1 

7 

11 

293 

1519 

1237 

3617 

3617 


IS 

12 

¥ 

i¥ 

30 

1 ¥ 

30 

60 


18 

1 

6 

217 

1129 

8487 

6583 

750167 

43867 

43867 

38 

19 


95 

190 

57 

3990 

266 

798 
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n 

^1 

^2 

^^3 


^5 

^6 

Cj 


^9 

«10 


19 

1 

2 

217 1129 

2829 

6583 

750167 

43867 

43867 



2Q 

3 

40 

35 

20 

15 

840 

42 

84 



20 

1 

5 

23 

470 

689 

28399 

1540967 1254146 

174611 

174611 



14 

7 

21 

6 

66 

1386 

693 

110 

330 


21 

1 

3 

23 

235 

689 

198793 1540967 

627073 

1222277 

1222277 


22 

4 

3 

4 

2 

132 

330 

66 

110 

220 


22 

1 

55 

209 

002 

60511 928151 1737677 299264 

4871093 

854513 

854513 

46 138 

46 

23 

230 

690 

345 

23 

230 

46 

138 

23 1 

1 

5 

209 

902 

60511 132593 1737577 299264 

4871093 

854513 

854513 

24 

6 

20 

9 

80 

30 

90 

5 

40 

6 

12 

24 

1 

11 

913 

649 

5511 

276208 611416622888038 

4730237 

26947575 

236364091 

50 

25 

150 

10 

10 

75 

325 

325 

26 

91 

910 

25 

1 

11 

83 

649 

9185 

34526 

6114166 3814673 

23651185 673689375 1181820455 

26 

12 

6 

4 

6 

3 

91 

13 

26 

364 

546 


236364091 1181820455 

For n = 24, we have c,„ — and for n = 25, c., = 

2730 1092 

Values of Snip) will be found in Table 35 from = 1 to 
71=10 over the range p = lto p = 100, and for n = 1,2 and S 
from p — 100 top = 1000. These tables have been computed by R. 
J. Terkhorn. Tables of Snip) for the first 100 integers for 7i rang- 
ing from 1 to 8 are found also in K. Pearson's Tables for Statis- 
ticians and Bio metricians, Part I, pp. 40-41. 

For numerous formulas and other information relating to the 
functions Snip)y the reader is referred to J. W. L. Glashier:* “On 
the sums of the series 1” -f 2'' H r V — 2" + . . . ± r''." 

*The theory of Bernoulli numbers on the one hand and the science of 
table computation on the other owe much to the "work of James Whitbre^ 
Lee Glaisher, born November 5, 1848 and died December 7, 1928, whose pic- 
ture appears elsewhere in the book. Glaisher was the elder son of James 
Glaisher, himself an astronomer, a mathematician and a pioneer in^ meteor- 
ology. In 1867 Glaisher took up residence at Trinity College, Cambridge and 
lived there throughout the remainder of his life. He graduated as Second 
Wrangler in 1871 and was elected a fellow of Trinity the^ same year. Giaish- 
er’s first original work was an elaborate paper on the sine, cosine, and ex- 
ponential integrals [See Bibliography: Glaisher: (2)], which contained an 
extensive table of these functions. This was followed in rapid succession by 
numerous other researches so that by the age of 25 he had produced more 
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Qwdrterly Journal of Math., vol. 30 (1899), pp. 166-204, and to N. 
Nielson: “Traite des N ombres de Bernoulli”, Paris (1923), chap. 
16. 

The Bernoulli numbers are also important in computing the 
sums to infinity of the reciprocals of powers of the integers. Em- 
ploying the abbreviations,* 

OO 

l/r”== l/l»-f 1/2»H- 1/ 3” -f l/4»-f • • • , 

r=:l 

00 

£ (— l)*-l/(2r-l- 1)»=:1/1” — l/3»-f 1/5" 

r=o 

— i/?"-!--- - , 

00 

£ i/(2r + l)" = l/l«-f l/3"4-l/5" -f l/7» + -.. . 

r=0 

00 

= g (_1) 1/r" = 1/1" — 1/2" + 1/3" — 1/4" -f . • • 

we have the formulas,* 

S 2 n= (2"" — 1) n^”BJ2- (2n) ! , 

( 2 ^”-^— - 1 ) 7i^’'B„/{2n) ! . 

Tables have been provided (Table 33) for values of these 
three sums when n is an odd integer. We also note the formula,t 


than 60 articles. In all, the bibliography of his work contains approximately 
400 titles. Many of these papers were related either directly or indirectly to 
the calculation of mathematical tables and Glaisher had a remarkable facil- 
ity in adapting formulas for this purpose. In addition to his interest in com- 
putation, Glaisher found time to explore extensively in the theory of numbers, 
the subject of diflrerential equations, and the theory of elliptic functions. The 
latter was his particular hobby, especially as it relates to the Jacobian devel- 
opment, and he gave the first systematic exposition of this subject at Cam- 
bridge. Glaisher was also deeply interested in the subject of ceramics and 
became one of the leading collectors of pottery in England. A more extensive 
account of his life and work will be found in an article by A. E. Forsyth in 
the Journal of the London Mathematical Society, vol. 4 (19i29), pp. 101-112, 
The picture of Glaisher, which is reproduced elsewhere, is from a portrait 
made for the Master and Fellows of Trinity College, Cambridge by Fran- 
cis Dodd. 

^Por see Euler’s numbers (section 4). 

tSee Ndrlund; loc, cit, p. 66. 
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S 2 „« = (—1) (2n) j cot n t dtj [2 • (2» + 1) !] 


The values of s„ and are easily constructed from Sn by 
means of the formulas : 

Sn^^Sn S^n/2” , t„ Sn Sn/2’'~^ . 

Closely connected with the sum of the reciprocal powers is the 
sum of the reciprocal powers of the prime numbers, 

2 „ = l/2» + 1/3” + 1/5” + 1/7” + 1/11” + • • • , 
(summation over primes only) 


The following elegant formula is due to J. W. L. Glaisher [See 
Supplementary Bibliography, Glaisher (15)]: 


2 n log Sn log S2n ' 

2 


. 1 log San — i log 5=, 
3 5 


“] log Sen ■ 

6 


■ i log5.„ + — logSio- 
7 10 


where the numbers which occur in the coefficients include all the 
integers which do not contain a square factor, and the sign of each 
term is positive or negative according as the number of prime fac- 
tors is even or odd 


Jf. The Euler-Maclaurin Sum Fornmla. In the calculus of 
finite difference the Euler-Maclaurin sum formula, which we have 
already set forth in volume 1, p, 85, plays an essential r61e. We 
shall state the formula here with its remainder, which is highly 
important in many investigations. 

•1 X+vd p 1 

_ I f{t) dt= ^ fix -\-md) --[fix) -\-f{x-{-pd)'] 

“ „,=o 2 

✓7 

——if'ix+pd)—f'ix):\ H [/'=> (rH-pd) — P'(a-)] 

12 720 


(4.1) 
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[/>^> 

30240 


d7 

1209600 




_/.r)(a;)] 


-I- +72„(a:) , 

( 2 «) ! 

where B„ is the nth Bernoulli number, p is an integer, and R„(x), 
the remainder term, is the expression, 


Rn(r,) = 

fj2n+2 pi P-1 

y 2 ««(t) y dt, (4.2) 

(2n-}-2) ! Jo 

in which we use the abbreviation : 

rp„(t) =BAt) —Bn(0) . 

A useful form has been given to the Euler-Maclaurin series 
by N. E. Norlund in terms of what are called the periodic Bemoul- 
lian functio'ns.* These functions, J?„* (a;) , are defined to be periodic 
functions of unit period, which coincide with the B»(a;) in the in- 
terval between 0 and 1. 

Bn*ix)=Bn{x) , 0ga:<l , 

J?n*(a;+1) = (a;) , for all values of a; . 

From the fact that 15i(l) = — Bi(0) — % ; B 2 ,i+i(l) = 
■B 2 n+i( 0 ) = 0, n > 0; B 2 »(l) = B 2 n( 0 ), it is clear that Bn{x) is 
continuous when n is greater than 1, but possesses discontinuities 
of magnitude 1 at 0 and all positive and negative integers when 
n = 1. 


In terms of these functions we may then write the formula. 


1 p x-rd n 

/(a:+M)=- f{t)dt+ r [/<»-> (a:-|-d) 

^ J® m=i 

— r^^Hx)'\/m\-\-R„ix) , ( 4 . 3 ) 


*See: Vorlesungen ilher Differeyizenrechmmg. Berlin, (1924), pp. 29-36. 
Also: Memoire sur le calcul aux differences ffnies. Acta Mathematical voL 44 
(1923), pp. 37-212, in particular, pp. 98-108. 
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where the reinaiiider term is given by the expression 

R„(x) = — r ' (k—t) /'"> (.r+M) dt }il . (4.4) 

J 0 

Writing .r ^ + 2d, • • • , r -]- (p — 1) d for X in this formula 
and summing, we obtain the following expansions: 

2^ /(r+rd+M) =- I f(t) df 

r = 0 CL J X 

+ ^ (.r)] m] 


— d" J /*»> (x4-rd.+td) dt, nl . (4.5) 

° r =:0 

Examples: In equation (4.3) we write fix) = e^, and thus ob- 
tain the expansion : 


d e>'i: (e^ _ 1 ) = £ {d"* j?« (h) , »i 1} 

Wi= 0 


— {d'*^V'(f^ 



Bn* ih — t)e‘'^ dt nl . 


For h- = 0, and n = x, this becomes, 


d/(e'^ — 1)= £ d”‘B,„(0). m! , !d'<2.7. 

m = 0 

Similarly, letting fix) = cos .r, .r = — d 2, h = 1, we get, 


n 

i/o d cot Vi d= (— 1) ”* d-"' (0) i2m )!+!?„ , 

m = o 

where is either 


( — l)”^’d="-"- r B.n^^it) sin[d(i — Vi) sin Vi d) ■ (2n-i-l) ! 

J 0 
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or 

( — 1)"+^ r cos ld{t — i/ 2 )]<^V (2 sin V 2 d) • (2n) ! 

Jo 

5 . Dubbock’s Summation Formula,. In the Euler-Maclaurin 
formula (4.1) let us subdivide the interval d into r parts. We thus 
obtain the expansion : 

« ^ X^pd p r 

- I f(t) dt= 2] fix+md/r)—y 2 lf(x)-\-fix-\-pd)] 

^ Jx m = o 

_/(s)(a;)] . 

If we now eliminate the integrals between this equation and 
(4.1) we obtain what is called Lubbock’s summation formula, pub- 
lished in 1829 by J. W. Lubbock (1803-1865).* 

2 f{x^md/T) =r ^ fix+md) —lZ^[f{x+pd)-yfix)-\ 

m=o m=:0 

—^^^dinx+pd) -/'(X)] +^^d^[/<3)(x+pd) 

— p>(«)] — . 

If the derivatives in this formula are replaced by their equiva- 
lent values in terms of differences, we obtain the following expres- 
sion: 

pr p 

J^fix-^md/r) =r j] f(x+md)—A^{r)lf(x-ypd)+fix)'] 

m = o = 0 

— A,(r){^/[x+ (p— Dd] —dfix)) 

— A,(r){A^-f[x^ (p_2)d] +2lV(a;)} 

— A,(r){A^flx^ (p— 3)d] ~A^f(x)] 

— A,{r){A^flx-\- (p— 4)d] -^A*f(x)} 

~ AeiT){A’^fixy- {p—5)d2~A-^f(x)} , 


*Ca.mbridffe Philosophical Transactions, vol. 3 (1829), p. 323. 
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where the first seven coefficients are the following functions : 
AAr) = (r— 1)/2 , = (r-— 1) (19?-=— 1) 720 ■ , 

A^r) = (r=— l)/12 r , = (r=— 1) (9r=— 1)/480 • r= , 

A^{r) = (r2_i),24-r , 

A,ir) = (r=— 1) (863r* — 145r=+2) 60480 r* , 

A-, (r) = (r=— 1) (275r« — 61r= + 2) , 24192 • . 

Numerical values of these functions from r = 2 to r = 100 
will be found in Table 34. 

It is possible to compute coefficients of higher order from the 
following formula ; 

rCi An(,T) =BC2j4n-i(r) — rC^ An-z{r) -f- kCi j4b_ 3 (r) 

"■■■4“ ( 1)" isCn .4i(r) -j- ( 1-)” BCn*xT . 

where we abbreviate R = 1/r. 

6. Computation of the Bernoulli Numbers. The (?i+l)-sf 
Bernoulli number can be computed from those of lower order by 
means of the following formula: 

_(2«H-2)!r BxBn BnBx * 

(2n+3) 2!(2w)!'^4!(2« — 2)!"^ ^(2ti)!2! 

(6.i) 

The following equation is also useful in the same connection : 

( 1) " Sn-nCzn Bn -j- ( 1) snnCzn-s Bn-i -}- ‘ * sn+iC^s Bx 

4- n_ 1/2 = 0. (6.2) 

In the computation and check of his remarkable tables, how- 
ever, J. C. Adams (1819-1892) used the following theorem due to 

» 

*See R. S. Underwood: An Expression for the Swminaiion, 2j 
American Math. Monthly, vol. 35 (19i28), pp. 424-428. 
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K. G. C. von Staudt (1798-1867) and T. Clausen (1801-1885) ;* 

If 1, 2, a, b, c, - ■ ‘ , 2n be all the divisors of 2% and if unity he 
added to each to form the series, 2, 3, a + 1, & -[- 1, c 1, • • • , 
2n -)- 1, and if from this series only the prime numbers be selected 
(2, Z, p, q, • ■ ■) , then the fractional part of the n-th Bernoulli num- 
ber will be ( — 1)” fn, where we abbreviate, f„ = (1/2 -|- 1/3 -f 
l/2> + 1/7 H ) • 

Example : Corresponding to the value n = 10, we get the two 
series: (1, 2, 4, 5, 10, 20) and (1, 3, 5, 6, 11, 21). Selecting the 
primes from the second series we compute, 

(_1) 10 = (1/2 4- 1/3 + 1/5 + 1/11) 

= 371/330 = 1 + 41/330 . 

The fraction 41/330 is the fractional part of the Bernoulli 
number. Bio = 174611/330 = 529 + 41/330. 

Let us write the ?ith Bernoulli number in the form, 

Bn = In+ (—1)" (/n — 1) , 

where ( — 1)" is the fractional part of Bn given by the von 

Staudt-Clausen theorem, so that In is an integer. 

Introducing this value into identity (6.2) we get the series, 
{—1)-C,n In + (—1)"-^ an-2 In-1 H C, h 

+ Co /i + C4 /2 + • * * + C2n fn 

C 2 C4 * ^ C2n ■+ ^ 9 

where we employ the abbreviation, C2r = 2n+iC2r . 


*K. G. C. von Staudt: Beweis eines Lehrsatzes die Bernoullischen Zahlen 
betreffend, Jiournal fur Math.^ vol. 21 (1840), pp. 372-374; Thomas Clausen: 
Astronomische Na^hrichten, vol. 17 (1840), cols. 351-352. See also: Schlafli: 
Qiiwrterly Journal of Math., vol. 6 (1864), PP- 75-77; L. Saalschiitz: Vorle- 
sungen iiber die Bernoullischen Zahlen, Berlin (1893), pp. 138-140; E. Lucas: 
Theorie des N ombres, vol. 1, Paris (1891), pp. 433-434; K. Schwering: Mathe- 
matische Annalen, vol. 52 (1899), pp. 171-173; J. C. Kluyver: Mathematische 
Annalen, vol 53 (1900), pp. 591-592; N. Nielsen: Nambres de Bernoulli, Paris 
(1923), pp. 240-245; N. E. Norlund: Vorlesimgen iiber Differenzenrechnung, 
Berlin (1924), pp. 32-33; G. Ricci: Sui coefficient! binomiali e polinomiali. 
Giomale di Mat., vol. €9 (1931), pp. 9-12. 
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Since 1/2 occurs in each f„ we get for the value of the part of 
-f" Ca/s “1“ ■ • • “f" Csnfn 

associated with the fraction i/4, the following quantity : 

V 2 (c. + a + ■ - • 4- a„) = 1/2 (2=“ — 1) . 

Moreover, if 2r + 1 = p be an odd prime, then the factor 
1/p will occur in each of the terms /-r, /sr, • • • . Hence the part 
of (C2 -f C4 /a + ••• + Cin /«) which contains I p will be 
(C2T + Cir + Cer + • • ■ ) /P- Thus, substituting Czn = 2n 1 in 
the series given above, we shall have, 

(2n4-l)/„ = _(C=/x + a/3 4----) + (C 4/3 

4“ Cs 1 4 4“ ■ * ■ ) — 2"’*“’^ 4“ 11 4“ S) (.C2 4” 

4 \-C2n) 4 - <1 5 )(C 4 4 -C 3 4 -<?.= 4 --") 

4 “ (i/^) (.Cs 4 " Ci2 4 ~ C18 4 " ■ ■ ■ ) 4 ~ ■ ■ ■ 

4“ (l/p) (C’2r 4" Cir 4" Csr 4* ’ ' ‘ ) 4~ ' ’ ' • 


Since all the expressions on the right are integers, the right 
member must be an integer divisible by (2/i 4-1)- This supplies 
a useful check to be applied to the calculations of 

As an example let us compute given the values Ij, = h 
= ■ ■ ■ — Is = 0. Since 2ii = 14, we form the series (1, 2, 7, 14), 
(2, 3, 8, 15) and hence compute /t = 1 2 4- 1, 3 = 5/6. The bi- 
nomial coefficients, isCar, are then found to be. 


isCar t’ 


105 

i 1 

1365 

1 2 

5005 

3 

6435 

4 

3003 

5 

455 

6 

15 

7 


16383 = 2^*— 1 

Employing the abbreviation, ijCsr = C^,-, we apply the for- 
mula given above and thus obtain, 
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15 77 = (1/3) (C 2 "4" C'4 “f* C^e “1“ Cb “1~ Oia -f- C^i 2 ~}“ Cii) 
+ (i/5)(a+Cs + Cx2) 

“H (l/^) (Ce -j- C12) 

+ (1/11) (Cxo) 

-j- (1/13) (Cis) 

— 2'® 4- 7 , 

= 15 . 

Hence we get. It = 1, and the Bernoulli number is, 

Bt = 1— (5/6 — 1) = 7/6 . 


An ingenious method for computing the Bernoulli numbers 
has been furnished the writer by F. J. Feinler as follows :* 

Let us designate by [a/6] the integral part of the fraction 
a/6. For example, we shall have [24/7] = [34 S/7] = 3. Desig- 
nating by p the succession of primes, p = 2, 3, 5, 7, 11, 13, • • • , 
we compute the table given below (Table 1) for the symbol, 
[h/ ip — 1)], k — i, 2, 3, 4, 5, etc. 

We next form a table (see Table 2) giving the exponents of 
the prime factors, p,oi k! . 

If we designate by kip) the numbers in Table 2 which corre- 
spond to k, then we may write kl == p^^^K For example, 

10 ! = 2 ® 3 " 5 " 7 ^ . 


By means of Tables 1 and 2 it is now possible to compute 
values of the symbol. 


For example, we get from Tables 1 and 2 the following : 
= . 2”-8-6’-7.U 

(2® -3^ -5 -7) (2* -3" -5) 

Some of these values are given below in Table 3. 


- = 22 


*See also; A New Method for Calculating the Bernoulli Numbers. Mes- 
senger of Mathematics, vol. 65 (1926) , pp. 40-44. 
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Table l 


k/p 

1 

' 2 

3 

5 

7 

11 

13 

17 

19 

23 

29 

31 

1 

1 











2 

2 

1 










3 

3 

1 










4 

4 

2 

1 









5 

5 

2 

1 









6 

6 

3 

1 

1 








7 

7 

3 

1 

1 








8 

8 

4 

2 

1 








9 

9 

4 

2 

1 








10 

10 

5 

2 

1 

1 







11 

11 

5 

2 

1 

1 







12 

12 

6 

3 

2 

1 

1 






13 

13 

6 

3 

2 

1 

1 






14 

14 

7 

3 

2 

1 

1 






15 

15 

7 

3 

2 

1 

1 






16 

16 

8 

4 

2 

1 

1 

1 





17 

17 

8 

4 

2 

1 

1 

1 





18 

18 

9 

4 

3 

1 

1 

1 

1 




19 

19 

9 

4 

3 

1 

1 

1 

1 




20 

20 

10 

5 

3 

2 

1 

1 

1 




21 

21 

10 

5 

3 

2 

1 

1 

1 




22 

22 

11 

5 

3 

2 

1 

1 

1 

1 



23 

23 

11 

6 

3 

2 

1 

1 

1 

1 



24 

24 

12 

6 

4 

2 

2 

1 

1 

1 



25 

25 

12 

6 

4 

2 

2 

1 

1 

1 



26 

26 

13 

6 

4 

2 

2 

1 

1 

1 



27 

27 

13 

6 

4 

2 

2 

1 

1 

1 



28 

28 

14 

7 

4 

2 

2 

1 

1 

1 

1 


29 

29 

14 

7 

4 

2 

2 

1 

1 

1 

1 


30 

30 

15 

7 

5 

3 

2 

1 

1 

1 

1 

1 

31 

31 

15 

7 

5 

3 

2 

1 

1 

1 

1 

1 


The Bernoulli numbers can now be computed from the follow- 
ing formula ; 

Bfc ! — Csfc /dofc t 


where the numerator and denominator are given by, 
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d2fc = 2>t2t/CP-l)]/p=fc(P) ^ 

C, = (— 1) ^ Co — Ca + Ca — C. 

-|- Cb — • • • ] > 

the series terminating when the subscript is 2k — 2. 


Table 2 


k/p 

2 

3 

5 

7 

11 

13 

17 

19 

23 

29 

31 

2 

1 











3 

1 

1 










4 

3 

1 










5 

3 

1 

1 









6 

4 

2 

1 









7 

4 

2 

1 

1 








8 

7 

2 

1 

1 








9 

7 

4 

1 

1 








10 

8 

4 

2 

1 








11 

8 

4 

2 

1 

1 







12 

10 

5 

2 

1 

1 







13 

10 

5 

2 

1 

1 

1 






14 

11 

5 

2 

2 

1 

1 






15 

11 

6 

3 

2 

1 

1 






16 

15 

6 

3 

2 

1 

1 






17 

15 

6 

3 

2 

1 

1 

1 





18 

16 

8 

3 

2 

1 

1 

1 





19 

16 

8 

3 

2 

1 

1 

1 

1 




20 

18 

8 

4 

2 

1 

1 

1 

1 




21 

18 

9 

4 

3 

1 

1 

1 

1 




22 

19 

9 

4 

3 

2 

1 

1 

1 




23 

19 

9 

4 

3 

2 

1 

1 

1 

1 



24 

22 

10 

4 

3 

2 

1 

1 

1 

1 



25 

22 

10 

6 

3 

2 

1 

1 

1 

1 



26 

23 

10 

6 

3 

2 

2 

1 

1 

1 



27 

23 

13 

6 

3 

2 

2 

1 

1 

1 



28 

26 

13 

6 

4 

2 

2 

1 

1 

1 



29 

25 

13 

6 

4 

2 

2 

1 

1 

1 

1 


30 

26 

14 

7 

4 

2 

2 

1 

1 

1 

1 


31 

26 

14 

7 

4 

2 

2 

1 

1 

1 

1 

1 
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TABLE 29 


THE BERNOULLI POLYNOMIALS 

Description: Values of Bnir), n = 2, 3, 4, 5, 6, 7 and 8, from 
.00 to a; = 1.00. 
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0,^= (—1)^ (24 ■ 1 — 180 • 1 + 420 ■ 1 — 1092 - 1 + 1430 • 2 
— 1716 -3 4- 546 -10 — 2-1382) , 


= 420 . 


From these we thus obtain, B 7 = 420/360 = 7/6. 


Table 4 


k 

Ctc 

djc 

k 

Cjc 

die 

0 

1 

1 

16 

10851 

1530 

1 

1 

2 

18 

438670 

7980 

2 

1 

6 

20 

7333662 

13860 

4 

1 

30 

22 

51270780 

8280 

6 

2 

84 

24 

7090922730 

81900 

8 

3 

90 

26 

2155381956 

1512 

10 

10 

132 

28 

94997844116 

3480 

12 

1382 

5460 

30 

68926730208040 

114576 

14 

420 

1 

360 





7. The Bernoulli Polynomials of Higher Order. We have al- 
ready defined the Bernoulli polynomial of -mth order and uth de- 
gree, {x), to be the coefficient of t”/«! in the development of 
the function t”' e®V (e* — 1)’” , 

These poljmomials satisfy the equation, 

= (1 — m/n) -t- (x — n) {m/n) • 

They may be calculated for any positive integral value of the 
upper or lower index by means of the following equation : 

(^n~ni 

(x) = (ml/nl) - — — { (x — 1) (x — 2) • • • (x — n ) ) . 
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The following identities should be observed : 

(n+1) (— / (m—s) . 

S-0 

(a;) = (sc — 1) (x — 2) ••• (x — ?i) = (x — n) J5„-i‘'*'(x) , 

= (— D” n! ; 

j5„'">(x)= J (t— 1) (# — ^2)---(f — n) dt ; 

(x) = (1/n) (x— 1) (x— 2) • • - (x— n) [1 (x— 1) 

-f- 1/ (x — ^2) -f- ■ • • 1 (x — n) ] , 

(0) = (—1)"-^ (^i— 1) ! (1 + 1/2 + 1 3 4 h l/n) ; 

(_l)»B„(«)(0)/«!= £ „aB,<*>(0)/s! ; 

arO 

£ (— l)*j5/o/(„_s_|- 1) .s! = l . 

s = o 

The following expansions are of interest: 

{f/(l + t) -log (l + i)}= f , \t\<l . 

{log (1 = 2^ (0) ml ■ («-l-7n) , ■ t ^ < 1 . 

m=o 

The values of as polynomials in 7i are given in the 

following table : 

J5,<»)(0) =— » 2 , 

B,<«)(0) =«(3»i — 1) 12 , 
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J53<”>(0) = — (n— 1)/8 , 

(0) = Ji(15w® — BOv? + 5« + 2)/240 , 

B5(«)(0) = — n^ (-n^l) (3«" — 7w — 2)/96 , 

Be'”' (0) = •n.{63«.= — 315%^ + 315%® + 91%® — 42% 

— 16)/4032 , 

Bt'"’ (0) = — %® (r^— 1) (9%^ — 54%® -f- 51%® + 58% 

+ 16)/1152 , 

Bs^”’ (0) = %(135%’' — 1260%® -f 3150%® — 840n* — 2345%® 

— 540%.® + 404% + 144) /34560 , 

Bs'”’ (0) =— %® (%— 1) (15%« — 165%® 4- 465%^ + 17%® 

_ 648%® — 548% — 144 ) /7680 , 

Bio'”^ (0) = %(99%® — 1485%® + 6930%® — 8778%® — 8085%® 

+ 8195%* + 11792%® 4- 2068%® — 2288% — 768) /101376 , 

. Bi4” (0) =— %® (%^1) (9%® — 156%® 4- 834%® — 1080%® 

— 1927%* 4- 1252%® 4- 4156%® 4- 3056% 4- 768) /18432 , 

Bi2<”' (0) = %(12285%®* — 270270%®® 4- 2027025%® 

— 5495490%® 4- 315315%® 4- 12882870%® 4- 5760755%® 

— 14444430%* — 15875860%® — 2037672%® 4- 3327584% 

4- 1061376) /50319360 . 

8. Differences of Zero. The Bernoulli numbers are connected 
with what are somewhat picturesquely called the differences of 
zero, 0”, by means of the following: formula: 

{A — A^/2 4- zl®/2® — ^*/2® ) 0®“-® 

= (— 1)"-® 2(2®« — 1) B,./% . 

For example, referring to the accompanying tables, we find, 

Bs 2 (2*® — 1) /5 = J 0® — zl® 0®/2 4- d® 0®/4 — zl* 0®/8 

4 \-A^ 0®/256, 

= 1 — 255 4- 4537.5 — 23310 + 52132.5 

~ 59535 + 36382.5 — 11340 4- 1417.5 , 
= 31 . 
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Hence we get, 

(5-31)/(2 1023) =5 66 . 

This formula is well knowm being found in Sir J. F. W. Her- 
schel’s: Examples of the Calctdtis of Finite Differences, (1820), p. 
85. J. W. L. Glaisher has generalized it by considering the func- 
tion :* 

F„ (i^) = {1/ (4 cos" n 0"“-" — J" O""-" (cos 2 cos &) 

Q 2 «-i 2 ^ '4 cos" &) — 0""-" (cos 3 V8 cos" &) 

_j [_ 0""-" [cos (2 h— 2) 1 ? 2-"-- cos"-" } . 

Glaisher then showed that 

(_l)n-t(2"'> — 1)S„ (2«) = F„(0) , 
(_1 )»-i 2=M2"" — 1) (4/0 =F„(.-i 4) , 

(— D-HS"” — 1) (4/0 = F„(.-i 6) , 

(_l)»-i(2="_l)(3"» — 1) (4/0 =F„(.t 3) . 

Differences of zero find one of their principal applications in 
effecting the expansion, 

x'‘= ^ x"’’ J’’0" r! , 

r = 0 

where we employ the familiar definition ; 

x'*"* = x(x — 1) (x — 2) • • • (x — r-rl) . 

By definition, 

zl’-0” = r’’ — ,Ci(r— 1)” + .C..(r— 2)’* —.Csf/’— 3)"+ • •• , 
from which we may derive the iteration formula, 

J'-0'‘ = r(J’'0'*-"-t- J-'O-O , J’-0’’ = /-! , J0’’=1 . 

The following table gives the values of J''0" and [.T0’‘] /r! 
for r and n from 1 to 12 : 


*Messenger of Mathematics, vol. 39 (1909-10), pp. 154-173; also Quarterly 
Journal of Math., vol. 41 (1910), pp. 265-301. 
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j)r Q(-n-i) —nB'' 0^'”’ + r 0^""’ , 

£)»■ 0 '-’■) = r! , Z3 0 <-’•)= (r—1) ! . 

These coefficients are used in effecting the expansions : 

n 


2 a:’’ X)’‘0 <”>/'»*! . 

r=:0 


where we employ the abbreviations: 

x'-"' = x(x-|-l) (a:4-2) ••• {x-\-n — 1) , 

£)r Q(») _ ^ 1) n+r J)t ()(-») _ 

Analogous to central differences of zero we may define central 
differential coefficients of zero, Z)’' by means of the following 
set of recurrence formulas : 

£)2r 0 [s«h- 2] _ (2r) (2r — 1) D-”-- 0C-”i — v? D^’’ , 

£)2r 0[2r] ^ (2.r) ! , D^- = (—!)«-" 2 • [(n— 1) !]^ ; 

£)2m 0[2n+i] _ (2r+l) (2r) 7)=’-^ 

_ 14 (2 k— 1) = D-^ , 

D-r-^ = (2r— 1) ! , 

D = (—1 ) [1 . 3 • 5 • ■ • (2m— 3) ] . 

These differences satisfy the following identities: 

^ £)2r0[2»] '(2,-) !=:0 , M > 1. 

r=l 

2 Ot=’‘+^3/(2r-f-l) ! 

r=0 

= (— l)”-M3/2=«) (9—4) (25—4) (49—4) • • • [(2}^— 1)^ — 4] , 

M > 1 . 

These differences are useful in effecting the following expan- 
sions : 
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r=i 

n 

r=0 


Values of [D^ 0^''-^]/r! and [D" 0^^^^] /r! for /’ and n from 1 to 
12 are given in the following table : 


[Z)ro(-n)]/r! 



o(-i)a(-2)oM)o<-4)o<-5> 

0(-6) 

0<-o 

0^-8) 

Q(-9) 

01-10) 

01-11) 

0(-12) 

D/l\ 

1 1 

2 

6 

24 

120 

720 

5040 

40320 

362880 

3628800 

39916800 

PV2! 

1 

3 

11 

50 

274 

1764 

1306S 10&584 1026576 10628640 120543840 

PV3! 


1 

6 

35 

225 

1624 

13132 

118124 1172700 12763576 150917976 

UV4! 



1 

10 

85 

735 

6769 

67284 

723680 

8409500 106258076 

DV5! 




1 

15 

175 

1960 

22449 

269325 

3416930 

45995730 

D^/ei 





1 

21 

322 

4536 

63273 

902055 

13339535 

BVIX 






1 

28 

546 

9450 

157773 

2637558 

UV8! 







1 

36 

870 

18150 

357428 

DW 








1 

45 

1320 

32670 

DWlOl 









1 

55 

1925 

UiVll! 










1 

66 

U12/12! 











1 


[D^0f«l]/r! 



0[U 

0[3] 

0[5] 0[‘] 

0C9] 

OW 

Z>/1! 

1 - 

-1/4 

9/16 -225/64 

11025/256 

-893025/1024 

DVS! ! 


1 

-5/2 259/16 

-3229/16 

1057221/256 

Z)V6! I 



1 -35/4 

987/8 

-86405/32 

UV7! 1 



1 

-21 

4389/8 

2)V9! i 




1 

-165/4 

7)11/11! 1 

i- 





1 

1 

0[2] 

0[4] 

0[^'] OLs] o[’-‘n 

0[12] 


U2/2! 

1 

-1 

4 -36 576 

-14400 


UV4! 


1 

-5 49 -820 

21076 


Z)V6! ! 



1 -14 273 

-7645 


Z}8/8! ’ 



1 -30 

1023 


U^VIO! i 



1 

-55 


I)^V12! ; 




1 
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9. The Origin and Calimlation of the Tables. A brief account 
of the origin and calculation of the tables "which accompany this 
part of the work is given below. 

The Bernoulli Polynomials. Values of 2?„(a;), n = 2, 2, 4, 5, 
6, 7 and 8 over the range from a; = .00 to a: = 1.00 at intervals of 
.01 were computed by Ralph E. McClain. For the polynomials of 
even order the constant term, a Bernoulli number, was omitted 
from the computation. Employing the identity, 

one found it necessary only to evaluate the polynomials over half 
the range. The values were finally rounded off to 10 decimal 
places. They are recorded in Table 29. 

The Bemovlli Numbers. An account has already been given 
in section 6 of the method employed in computing the first 62 values 
of B„ which are recorded in Table 30. This table has been aug- 
mented by 28 addition values computed by S. Z. Serebrennikoff in 
1905. J. C. Adams [See Bibliography: Adams (2) and (3)] to 
whom the original computations are due also reduced the Bernoul- 
li numbers to repeating decimals. He makes only the following 
remark about the calculation of this table (Table 31) : 

“It readily follows from Staudt’s theorem that if the frac- 
tional part of the nth number of Bernoulli be converted into a 
repeating decimal, then the number of figures in the repeating 
part will be either 2n or a divisor of 2%, and the first figure of the 
repeating part will occupy the second place of decimals.” 

Table 32, which gives the logarithms to 10 decimal places and 
the values to 9 significant figures of the first 250 Bernoulli num- 
bers, was the work of J. W. L. Glaisher [See Bibliography : 
Glaisher (11) ]• The first seven were computed directly from their 
values and the remainder from the formula (See expression for 
S,n) : 

log Bn = log 2 -|- log 1 log 2 -f log 2n — 2n log (2.^) 

+ M:(l/2=”H-l/3==«-f ) , 

where M is the modulus, M = .43429 44819 03251 82765 11289 

18917 • • • . 

Replacing (2w) ! by its Stirling approximation to three 
terms, one obtains the following formula : 
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log B,, = log 4 + (2H-j-i4) log n 

— (2h— T o) log n — 2Mn M, 24h 

■which is accurate to 10 decimal places when h exceeds 250. 

The first table of Bernoulli numbers was due to L. Euler* 
[See Bibliography; Euler (2)], who gave the first 15. This was 
extended to 31 by Rothe and published in 1840 by M. Ohm (See 
Bibliography). Adams as we have already indicated, computed 
the numbers to and this heroic calculation has been exceeded 
by S. Z. Serebrennikoff who has calculated the Bn to Boo-t 

Prior to Glaisher’s work, apparently the only table of the 
logarithms of the Bernoulli numbers was found in Grunert’s Sup- 
plement to KltigeVs Warterbnch. This table, which contains the 
logarithms of the first 18 numbers, W'as found to be inaccurate. 
It is attributed to Ej’telwein’s Gnindlehren der hohern Analysis, 
Berlin (1824), vol. 1, p. 488. 

TIahles of S„, Sn, and t„. The first table of the Series was 
computed by L. Euler [See Bibliography, Euler (2), p. 349] to 16 
decimal places from « = 2 to = 16. Several errors detected in 
this table led A. M. Legendre [See Bibliography, Legendre (1), p. 
432] to compute the values of S„ to 16 decimal places from « = 2 
to n = 35. In 1887 T. J. Stieltjes (See Bibliography) published a 
new table of S„ to 32 decimal places for the range n — 2ton = 70. 
In this computation he detected the following errors in the table 
of Legendre, the correction applying to the last decimal place : 

S, S. S,^ S^s 

Correction: — 1 11111 

The table of Legendre was reprinted by A. De Morgan in his 
Differential and Integral Calculus (1842), p. 554 and by J. Ed- 
wards in vol. 2 of his Integral Calculus (1922), p. 144 without the 
corrections noted by Stieltjes. Twenty of the corrected Legendrian 
values were printed in volume 1 of this work, p. 280. 

It is probable that the values given by Euler, Legendre and 
Stieltjes were computed by means of the EuIer-lMaclaurin sum for- 
mula. 


*Bernoulli computed only the first five numbers. 

tMemoires de L’Academie de Saint-Petersbourg (8th series), vol. 16, 
(1905). 
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Th. Clausen in vol. 5 (1830), pp. 380-382 of the Journal fiir 
Mathematik, gave S3 to 22 places, employing the following formula : 


2 2 3 - 2 ^ 


hl-l— 

2-4 5® -2® ‘ 2-4-6 7=-2' 


4 2 3 2^ 2^~ 3-5 2» 3- 3 • 5 • 7 2^-4' 


J. W. L. Glaisher in 1877 [See Bibliography, Glaisher (10)] 
computed S2 to 24 places, S 4 , to 23 places, and Sn, to = 6, 8, 10, 12 
to 22 places using the formula, 

S2„ = 2"’*-^to*"J5„/(2«)! , 

for the application of which he found it necessary to compute the 
values of the first twelve powers of ji . 

In 1914 Glaisher published tables of Sn to 32 decimal places 
from TO = 2 to to = 107 [See Supplementary Bibliography I, Glaish- 
er (21) ] . From to = 34 to the end of the table the values were com- 
puted by means of the direct series to 34 places and compared with 
these given by Stieltjes. The following changes in the last place in 
the table of Stieltjes were made by Glaisher : 


S42 Sis Ste S^r Ss6 SsT Sei Se 


Correction: — 1 — 1 — 1 — 1 — 1 — 1 — 1 1 — 1 1 


The values before to = 34 were reprinted from the table of 
Stieltjes. 

In the present work the table of Stieltjes as corrected by 
Glaisher with the additions made by the latter to to = 100 has been 
reprinted. The last significant figures in the seven values omitted, 
i. e. from to = 101 to to = 107, are the following : 39, 20, 10, 05, 02, 
01 , and 01. 

Tables for the series and t„ are easily constructed from the 
tables for Sn by means of the formulas : 

Sn = Sn — S„/2'‘ , f„ = S„ — . 

Glaisher published a table of these values from to = l to 
TO = 35 to 16 places in 1872, [See Bibliography, Glaisher (6)]. 
These were obtained from the Legendrian table of Sn . Five years 
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later, [Bibliography, Glaisher (10)], he gave values of Sa and U to 
24 places, S4 and t 4 to 23 places and s„ and 4, n = 6, 8, 10, and 12 
to 22 places. The values of s„ and t„ which appear in table 33 are 
taken from Glaisher. [Supplementary Bibliography I, Glaisher 
(17)]. 

^ Tables of and log, S,, . The first table of the values of the 
series 2n was computed by L. Euler and appeared in the first vol- 
ume of his Introduetio in Analysin Infinitorurn, sections 281 and 
282, in 1748.* In this table the values of the first 18 even numbers, 
2n, were given to 15 places. Euler used in his computation the 
series : 

= (Sn—l) (1— 1/2») (1— 1/3”) -I- 1/6” — 1/25" 

— l/35»— 1/45” , 

which converges with sufficient rapidity for large values of n. The 
sums for smaller subscripts were then deduced by means of the 
series : 


H---- = log(.-zV6) , 

^4 + - .Ts 4- - + • ■ • = log(.-TV90) . 

2 3 4 

+ :^4o- + - • = ^iog(5/2) 

3 5 7 2 

In 1881 C. W. Merrifield [See Supplementary Bibliography I] 
completed Euler’s table by evaluating to 15 decimal places for 
the odd numbers up to and including n = 35. In his calculation he 
made use of the formula deduced by Glaisher and discussed below. 

In a paper published in vol. 25 (1891) of the Quarterly Jour- 
nal of Mathematics [See Supplementary Bibliography I, Glaisher 
(15)], Glaisher computed to 24 decimal places (the last being 
doubtful) over the even numbers from n — 2 to u = 80. 

For this computation he used the series : 

*See his Opera Omnia, vol. 8 (1922), pp. 298-299. Errors in the last five 
figures of Euler’s original table have been corrected by the editors. 
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= log — - log S^n — - log San — - log San 

2 3 5 

+ - log San — - log Srn + — lOg Sa„,. (9.1) 

6 7 10 

where the numbers which occur in the coeflScients include all the 
integers which do not contain a square factor, and the sign of each 
term is positive or negative according as the number of prime fac- 
toid is even or odd. 

This series Glaisher had previously derived by means of the 
following theorem due to A. F. Mobius (1790-1868) :* 

If we define the function Fix) by means of the series, 

Fix) =fix) +J/(®=) -f-J/(aj^) +j/(a;*) +••• , 

^ O 4 

then fix) may be written in the form, 

fix) =Fix) —^Fix-) --Fix^) — 1f(x=) 

2 3 5 

^Ipix^) , 

6 

where the law for the coefficients is that stated above in the expan- 
sion of 2'„. 

Applying this theorem to the expansion of — log (1 — a;), we 
obtain, 

X = — log(l — a:) i log (1 — x^) -f - log (1 — a;®) 

2 3 

-filog (1 — a;”) 

Setting X successively equal to 1/2", 1/3", 1/5", 1/7”, etc. and 
recalling Euler’s famous equation: 

l/[ (1—1/2") (1—1/3") (1—1/5") (1—1/7”) . ■• ] 

we readily deduce equation (9.1). 


*ttber eine besondere Art von Umkehrung der Reihen. Journal fur 
Math., vol. 9 (1832), pp. 105-123. H’erfct, vol. 4, pp. 591-612. 
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For the determination of by this formula, Glaisher com- 
puted a table to 24 decimal places for log S„, h ranging over the 
even numbers from 2 to 80. For small values of n he used the 
formula, 

log S 2 ri — log Bn 4* 2» log (2.t) — log(2n) ! — log 2 , 

and for values beyond n = 22 the direct expansion of the loga- 
rithm. 

Tables of loge S„ and for the odd numbers to n = 79 have 
been computed by Lucy C. Kantz and E. W. Scotten, the approxi- 
mation being carried to 24 decimal places to conform with the cal- 
culations of Glaisher. 

Values of log* S',, for small values of n were readily obtained 
by the following device. The number («) formed by the first seven 
or eight digits of was factored into prime factors by means of 
the Factor Tables of D. N. Lehmer. In every case these factors 
were less than 10,000 and hence their logarithms were available 
through Wolfram’s table (see Vega’s Tkesatinis) to 48 decimal 
places. The number Sn/a is then unity followed by six or seven 
zeros before the first significant number. Hence logf(S,./a) was 
readily computed by means of the ordinary power series which 
converges with great rapidity and the desired logarithm was de- 
termined from the formula; loge = loge(S'„/a) -f- log* a. For 
example, from Ss = 1.2020569031 5959428539 9738161511, we find 
a = 1.202056 = 8 • 31 • 4847 • 10-« and S 3 /I .202056 = 1.000000751 
3456896229 45801328. The series expansion for the logarithm of 
this last number converges to sufficient accuracy when four terms 
of it are used. 

LMhhocJ^s Coefficients. Table 34, mainly the work of J. S. 
Mentzer and Kathryn E. Withers, gives the values of the coeffici- 
ents, An (r) , n = 2 to rt = 7, computed to 10 decimal places from 
r = 2 to r = 100. 

The values of A^ir), A^ir), and A^ir) were computed direct- 
ly from tables of reciprocal poAvers. The coefficients of odd sub- 
script were more conveniently e\?aluated by the following formulas : 

A^{r) = AAr) /2 , 

A, (r) = 3A. ( r) /2 — A, (r) /2 , 

A-(r) = SAs (■>■) /2 — lOAr, (r) /3 -1- 5A,j (r) /2 — 2 A 3 (r) /3 . 

The tables were checked in part by duplicate calculation and 
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in part by comparing the sum of the values of each coefficient with 
the sum directly computed from the tables of the polygamma func- 
tions. For example, the following formula : 

£ A,(r) =275(^^— 1) (?i+2) 748384 

— (1/72) C — 1] H- (1/384) [1/2 (■»+!) 

4 - S 3 _ 1 ] _ (1/12096) [ (1/24) (w-hD + S, — 1 ] , 

where C is Euler’s constant, was conveniently employed in the 
check. 

Values of these coefficients to 10 decimal places for r from 2 
to 11 inclusive are found in J. F. Steffensen’s Interpolation, Bal- 
timore (1927). pp. 140-141 and to eight decimal places for r from 
2 to 12 inclusive in Glover’s Tables (See Bibliography) , p. 430. The 
Text Book of the Institute of Actuaries, Part II, (2nd edition) 
London (1902), by George King, p. 471, gives the values of the 
coefficients and their logarithms to six places for r from 2 to 11 
inclusive. This table originates with T. B. Sprague in the Journal 
of the Institute of Actuaries, vol. 18 (1874). The computation is 
attributed to McLauchlan. 

The Sams of Powers. K. Pearson published a short table of 
Snip) for n from 1 to 7 and p from 1 to 20 in Biometrika, vol. 2 
(1902-1903), p. 10. This table was extended by W. P. Elderton for 
p from 1 to 100 and appeared in Biometrika, vol. 2, pp. 474-480. It 
was later reproduced in Pearson’s Tables for Statisticians and Bi- 
ometridans. Part I, (1st edition), pp. 40-41. 

Table 35 in this work, computed by R. J. Terkhorn, includes 
Snip), for n from 1 to 10 and p from 1 to 100 ; also S-i ip), S 2 ip) , 
and Ssip) for the first 1000 integers. 

10. Bibliography. Principal sources of information concern- 
ing the Bernoulli numbers and Bernoulli polynomials are the fol- 
lowing : 

N. Nielsen: Traite ^ilementaire des Nombres de Bernoulli. 
Paris, (1923), x -f- 398 p. 

N. E. Norlund: Vorlesungen fiber Differenzenrechnung. Ber- 
lin, (1924), 551 p. 

An extensive bibliography of the literature prior to 1882 is 
found in the Bibliography of Bernoulli’s Numbers by G. S. Ely. 
American Journal of Mathematics, vol. 5 (1882) pp. 228-235. 
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X 


B^ix) 

B^ (x) + 

B,(x) 

X 

.00 

.0000 

.000000 

.0000 0000 

ooooo ooooo 

.00 

.01 

-.0099 

.004851 

.0000 9801 

-.00166 50249 

.01 

.02 

-.0196 

.009408 

.0003 8416 

-.00332 03968 

.02 

,03 

-.0291 

.013677 

.0008 4681 

-.00495 70007 

.03 

.04 

-.0384 . 

.017664 

.0014 7466 

-.00656 62976 

.04 

.05 

-.0475 

.021375 

.0022 5625 

-.00814 03125 

.05 

.06 

-.0564 

.024816 

.0031 8096 

-.00967 16224 

.06 

.07 

-.0651 

.027993 

.0042 3801 

-.01115 33443 

.07 

,08 

-.0736 

.030912 

.9054 1696 

-.01257 91232 

.08 

.09 

-.0819 

.038579 

.0067 0761 

-.01394 31201 

.09 

.10 

-.0900 

.036000 

.0081 GOOD 

-.01524 OOOOO 

.10 

.11 

-.0979 

.038181 

.0095 8441 

-.01646 49199 

.11 

.12 

-.1056 

.040128 

.0111 5136 

-.01761 35168 

.12 

.13 

-.1131 

.041847 

.0127 9161 

-.01868 18957 

.13 

.14 

-.1204 

.043344 

.0144 9616 

-.01966 66176 

.14 

.15 

-.1275 

.044625 

.0162 5625 

-.02056 46875 

.15 

.16 

-.1344 

.045696 

.0180 6336 

-.02137 35424 

.16 

.17 

i -.1411 

.046563 

.0199 0921 

-.021209 10393 

.17 

.18 

-.1476 

.047232 

.0217 8576 

-.02271 54432 

.18 

.19 

-.1539 

.047709 

.0236 8521 

-.02324 54151 

.19 

,20 

-.1600 

.048000 

.0256 0000 

-.02368 OOOOO 

.20 

.21 

-.1659 

.048111 

.0275 2281 

-.02401 86149 

.21 

.22 

-.1716 

.048048 

.0294 4656 

-.02426 10368 

.2)2 

.23 

-.1771 

.047817 

.0313 6441 

-.02440 73907 

.23 

.24 

-.1824 

, .047424 

.0832 6976 

-.02445 81376 

.24 

,25 

-.1875 

.046875 

1 .0361 5625 

-.02441 40625 

.25 

.26 

-.1924 

.046176 

1 .0370 1776 

-.02427 62624 

.26 

.27 

-.1971 

.045333 

! .0388 4841 

i -.02404 61343 

.27 

.28 

-.2016 

.044352 

i .0406 4256 

1 -.02372 53632 

.28 

.29 

-.2059 

,043239 

.0423 9481 

; -.02331 59101 

.29 

.30 

-.2100 

.042000 

1 .0441 OOOO 

; -.02282 OOOOO 

.30 

.31 

' -.2139 

; .040641 

' .0457 6321 

' -.02224 01099 

.31 

.32 

1 -.2176 

.039168 

‘ .0473 4976 

-.02157 89568 

.32 

.33 

1 -.2211 

,037587 

.0488 8521 

-.02083 94857 

.33 

.34 

i -.2244 

.035904 

.0603 5536 

-.02002 48576 

.34 

.35 

! -.2275 

.034125 

.0517 5625 

-.01913 84375 

.35 

,36 

i -.2304 

.032256 

.0530 8416 

-.01818 37824 

.36 

.37 

! -.2331 

! .030303 

.0548 3561 

-.01716 46293 

.37 

.38 

1 -.2356 

i .028272 

.0565 0736 

i -.01608 48832 

.38 

.39 

1 -.2379 

.026169 

i .0565 9641 

i -.01494 86051 

.39 

.40 

i -.2400 

; .024000 

1 .0576 0000 

! -.01376 OOOOO 

.40 

.41 

-.2419 

^ .021771 

, .0585 1561 

-.01252 34049 

.41 

.42 

1 -.2436 

' .019488 

i .0593 4096 

' -.01124 32768 

.42 

.43 

1 -.2451 

; .017157 

.0600 7401 

; -.00992 41807 

.43 

.44 

-.2464 

: .014784 

i .0607 1296 

-.00857 07776 

.44 

.45 

-.2475 

: .012375 

.0612 5625 

-.00718 78125 

.45 

.46 

-.2484 

' .009936 

i .0617 0266 

-.00578 01024 

.46 

.47 

! -.2491 

i .007473 

.0620 5081 

i -.00435 25243 

.47 

.48 

-.2496 

i .004992 

1 .0623 0016 

-.00291 00032 

.48 

.49 

-.2499 

i .002499 

: .0624 5001 

-.00145 75001 

.49 

.50 

-.2500 

i .000000 

■ .0625 0000 

i OOOOO OOOOO 

.50 
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ss 


B,(x) 

; B^(x)+B^ 

B,(x) 

X 

.50 

-.2500 

.000000 

1 .0625 0000 

00000 00000 

.50 

.51 

-.2499 

-.002499 

.0624 5001 

.00145 75001 

.51 

.52 

-.2496 

-.004992 

.0623 00*16 

.00291 00032 

.52 

.53 

-.2491 

-.007473 

.0620 5081 

.00435 25243 

.53 

.54 

-.2484 

-.009936 

.0617 0256 

.00578 01024 

.54 

.55 

-.2475 

-.012375 

.0612 5625 

.00718 78125 

.55 

.56 

-.2464 

i -.014784 

.0607 1296 

1 .00857 07776 

.56 

.57 

-.2451 

i -.017157 

.0600 7401 

.00992 41807 

.57 

.58 

-.2436 

j -.019488 

.0593 4096 

.01124 32768 

.58 

.59 

-.2419 

! -.021771 

.0585 1561 

.01252 34049 

.59 

.60 

-.2400 

i -.024000 

i 

.0576 OOOO 

.01376 QOOOO 

.60 

.61 

-.2379 

; -.026169 

.0565 9641 

.01494 86051 

.61 

.62 

-.2356 

: -.028272 

.0555 0736 

.01608 48832 

.62 

.68 

-.2331 

; -.030303 

.0543 3561 

.01716 46293 

.63 

.64 

-.2304 

i -.032256 

.0530 8416 

.01818 37824 

.64 

.65 

-.2275 

1 -.034125 

.0517 5625 

.01913 84375 

.65 

.66 

-.2244 

-.035904 

.0503 5536 

.02002 48576 

.66 

.67 

-.2211 

-.037587 

.0488 8521 

.02083 94857 

.67 

.68 

-.2176 

-.039168 

.0473 4976 

.02157 89568 

.68 

.69 

-.2139 

-.040641 

.0457 5321 

.02224 01099 

.69 

.70 

-.2100 

-.042000 

.0441 0000 

.02282 OOOOO 

.70 1 

.71 

-.2059 

-.043239 

.0423 9481 

.02331 59101 

.71 ' 

.72 

-.2016 

-.044352 : 

.0406 4256 

.02372 53632 

.72 

.73 

-.1971 

-.045333 

.0388 4841 

.02404 61343 

.73 

.74 

-.1924 ' 

-.046176 

.0370 1776 

.02427 62624 

.74 

.75 1 

-.1875 

-.046875 : 

.0351 5625 

.02441 40625 

.75 

.76 1 

-.1824 

-.047424 ' 

.0332 6976 

.02445 81376 

.76 

.77 ! 

-.1771 

-.047817 

.0313 6441 

.02440 73907 

.77 . 

.78 i 

-.1716 

-.048048 

.0294 4656 

i .02426 10368 

.78 

.79 1 

-.1659 , 

-.048111 i 

.0275 2281 

.02401 86149 

.79 

.80 j 

-.1600 i 

! 

-.048000 

.0256 OOOO 

.02368 OOOOO 

.80 

.81 i 

-.1539 i 

-.047709 

.0236 8521 

.02324 54151 

.81 

.82 1 

-.1476 

-.047232 ; 

.0217 8576 

.02271 54432 

.82 

.83 i 

-.1411 

-.046563 

.0199 0921 

.02209 10393 

.83 

.84 j 

-.1344 i 

-.046696 i 

.0180 6336 

.02137 35424 

.84 

.85 

-.1275 : 

-.044625 

.0162 5625 ! 

.02056 46875 

.85 

.86 

-.1204 

-.043344 

.0144 9616 

.01966 66176 

.86 : 

.87 

-.1131 i 

-.041847 

.0127 9161 

.01868 18957 

.87 

.88 

-.1056 i 

-.040128 , 

.0111 5136 

.01761 35168 

.88 : 

.89 

-.0979 i 

-.038181 : 

.0095 8441 i 

.01646 49199 

.89 

.90 

-.0900 I 

! 

-.036000 : 

! 

.0081 OOOO 

.01524 00000 

,90 ; 

.91 

-.0819 ! 

-.033579 : 

.0067 0761 ; 

.01394 31201 

.91 

.92 

-.0736 1 

-.030912 

.0054 1696 

.01257 91232 

.92 

,93 

-.0651 I 

-.027993 i 

.0042 3801 

.01115 33443 

.93 ; 

.94 

-.0564 J 

-.024816 ; 

.0031 8096 

.00967 16224 

.94 

.95 

-.0475 I 

-.021375 i 

.0022 5625 

.00814 03125 

.95 j 

.96 

-.0384 

-.017664 

.0014 7456 ; 

.00656 62976 

.96 

.97 

-.0291 

-.013677 i 

.0008 4681 1 

.00495 70057 

.97 

.98 

-.0196 

-.009408 1 

.0003 8416 i 

.00332 03968 

.98 

.99 

-.0099 

-.004851 I 

.0000 9801 

.00166 50249 

.99 

1.00 

.0000 

.000000 1 

.0000 0000 

.00000 OOOOO ; 

1.00 


! 
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X 

.00 

.00000 00000 

.00000 00000 

.00000 00000 

.00 

.01 

-.00004 99753 

.00166 55003 

.00006 66433 

.01 

.02 

-.00019 96095 

.00332 40110 

.00026 62936 

.02 

.03 

-.00044 80472 

.00496 85825 

.00059 81183 

.03 

i .04 

-.00079 39031 

.00659 23442 

.00106 07118 

.04 

1 .05 

~. 00-123 52969 

.00818 85398 

.00165 21532 

.05 

■ .06 

-.00176 98861 

.00975 -05611 

.00236 99667 

.06 

.07 

-.00239 48995 

.01127 19789 

.00321 11600 

.07 

.08 

-.00310 71683 

.01274 65723 

.00417 22845 

.08 

! .09 

-.00390 31583 

.01416 84549 

.00524 92030 

.09 

.10 

-.00477 90000 

.01553 16000 

.00643 76100 

.10 

.11 

-.00573 05187 

.01683 08623 

.00773 25626 

,11 

.12 

-.00675 32636 

.01806 09986 

.00912 87043 

.12 

.13 

-.00784 25361 

.01921 71862 

.01062 03401 

.13 

.14 

-.00899 34177 

. 0(2029 49392 

.01220 13622 

.14 

1 .15 

-.01020 07969 

.02129 01227 

.01386 53282 

.15 

i .16 

-.01145 93956 

.02219 89657 

.01560 54791 

.16 

, .17 

-.01276 37945 

.02301 80718 

.01741 47694 

.17 

; .18 

-.01410 84582 

.02374 44282 

.01928 58969 

.18 

.19 

-.01548 77588 

.02437 54128 

.02121 13348 

.19 

; .20 

-.01689 60000 

.02490 88000 

,02318 33600 

.20 

: .21 

-.01832 74392 

.02534 27648 

,02519 40906 

.21 


-.01977 63097 

.02567 58851 

.012723 55128 

.22 

' .23 

-.02123 68420 

.02590 71427 

.02929 95156 

.23 

' .24 

-.02270 32842 

.02603 59227 

.03137 79226 

.24 

.25 

-.02416 99219 

.02606 20117 

.03846 25244 

.25 

I .26 

-.02563 10970 

.02598 55945 

.03554 51106 

.26 

! .27 

-.02708 12266 

.02580 72493 

.03761 75011 

.27 

1 .28 

-.02851 48201 

.02552 79420 

.03967 15778 

.28 

.29 

-.02992 64964 

i .02514 90193 

.04169 93151 

.29 

1 ,30 

-.03131 10000 

.02467 22000 

.04369 28100 

.30 

1 .31 

-.03266 32166 

i .02409 95661 i 

.04564 43117 

.31 

! .32 

-.03397 81878 

1 .02343 35522 

.04754 62501 

.32 

; .33 

-.03525 11249 

.012267 69341 

.04939 12637 

.33 

! .34 

-.03647 74228 

1 .02183 28164 

.05117 22260 

.34 

i .35 

-.03765 26719 

1 ,02090 46195 

.05288 22719 

.35 

.36 

-.03877 26705 

1 .01989 60651 

.05451 48220 

.36 

; .37 

-.03983 34357 

I .01881 11613 

.05606 36061 

.37 

i .38 

-.04083 12140 

.01765 41873 

.05752 26857 

.38 

i .39 

-.04176 24909 

.01642 96766 

.05888 64749 

j .39 

: .40 

-.04262 40000 ; 

.01514 24000 

.06014 97600 

.40 

.41 

-.04341 27311 

.01379 73482 i 

.06130 77180 

.41 

.42 

-.04412 59379 

.01239 97134 

.06235 59333 

.42 

.43 

-.04476 11449 : 

.01095 48705 

.06369 04131 

.43 

.44 

-.04531 61533 1 

.00946 83580 

.06410 76013 

.44 

.45 

-.04578 90469 1 

.00794 58586 

.06480 43907 

.45 

.46 

-.04617 81959 

.00639 81790 

.06537 81338 

.46 

.47 

-.04648 22618 

.00481 62300 

.06582 66520 

.47 

i .48 

-.04670 01999 

.00322 10056 

.06614 82432 

.48 

1 .49 

, -.04683 12625 

.00161 35627 

.06634 16871 

.49 

1 .50 

-.04687 50000 

.00000 OOOOO 

.06640 62500 

.50 
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cc 




X 

i 

.50 

-.04687 50000 

.00000 00000 

.66646 62500 

.50 

.51 

-.04688 12625 

-.00161 35627 

.06634 16871 

.51 

.52 

-.04670 01999 

-.00322 10056 

,66614 82432 

.52 

.53 

-.04648 22618 

-.00481 62300 

.06582 66520 

.53 

.54 

-.04617 81959 

-.00639 31790 

.66537 81338 

.54 

.55 

-.04578 90469 

-.00794 58586 ' 

.66486 43907 

.55 

.56 

-.04531 61533 

-.00946 83580 ! 

.06410 76013 

.56 

.57 

-.04476 11449 

-.01095 48705 

.06369 04131 

.57 

.58 

-.04412 59379 

-.01239 97134 

.66235 59333 

.58 

.59 

-.04341 27811 

-.01379 734 B 2 : 

.66130 77186 

.59 

.60 

-.04262 40000 

-.01514 24600 : 

.66614 97660 

.60 

.61 

-.04176 24909 

-.01642 96766 ! 

.05888 64749 

.61 

.62 

-.04083 12140 

-.01765 41873 ; 

.05752 26857 

.62 

.63 

-.63983 34357 

-.01881 11613 

.05606 36061 

.63 

.64 

-.03877 26705 

-.01689 60651 

.05451 48220 

.64 

.65 

-.03765 26719 

-.02096 46195 

.05288 22719 

.65 

.66 

-.03647 74228 

-.02183 28164 

.05117 22260 

.66 

.67 

-.03525 11249 

-02267 69341 

.04939 12637 

.67 

.68 

-.03397 81878 

-.02343 35522 

.04754 62501 

.68 

.69 

-.03266 32166 

-62409 65661 

.04564 43117 

.69 ; 

.70 

-.03131 10060 

-02467 22000 

.04369 28106 

.70 I 

.71 

-.02992 64964 

-02514 60193 

.04169 93151 

.71 

. 7.2 

-.02851 48201 

-02552 79426 

.03967 15778 

.72 

.73 

-.02708 12266 

-.02580 72493 

.03761 75011 

.73 

.74 

-.02563 10970 ! 

-.02598 55945 

.03554 51106 

.74 

.75 

-.02416 99219 j 

-.02606 20117 

.03346 25244 

.75 

.76 

-.02270 32842 i 

-.02603 59227 

.03137 79226 

.76 

.77 

-.02123 68420 1 

-.02590 71427 

.02929 95156 

.77 , 

.78 

-.01977 63697 

-. 0 r 2567 58851 

.02723 55128 

.78 

.79 

-.01832 74392 | 

-.02634 27648 

.02519 40906 

.79 

.80 

-.01689 66000 j 

-.02490 88000 

.02318 33600 

.80 

.81 

-.01548 77588 ! 

-.02437 54128 

.02121 13343 

.81 

.82 

-.01410 84582 i 

-.02374 44282 

.01928 58969 

.82 ' 

.83 

1 -.01276 37945 i 

-.02301 80718 

.01741 47694 

.83 

.84 

-.01145 93956 | 

-.02219 89657 

.01560 54791 

.84 

,85 

* -.01020 07969 i 

-.02129 01227 

.01386 53282 

.85 

.86 

-.00899 34177 ■ 

-.02029 49392 

.01220 13622 

.86 

.87 1 

-.00784 25361 ! 

-.01921 71862 

.01062 03401 

.87 : 

.88 i 

-.00675 32636 i 

-.01806 09986 

.00912 87043 

.88 

.89 

-.00573 05187 | 

-.01683 08623 

.00773 25526 

.89 

.90 

-.00477 90000 j 

. -.01553 16000 

.00643 76100 

.96 

.91 

-.00390 31583 i 

-.01416 83549 

.00524 92030 

.91 

.92 

-.00310 71683 

-.01274 65723 

.00417 22345 

.92 

.93 

-.00239 48995 

-.01127 19789 

.00321 11600 

.93 : 

.94 

-.00176 98861 

-.00975 05611 

.00236 99667 

.94 

.95 

-.00123 52969 

-.00818 85398 

.00165 21532 

.95 

.96 

-.00079 39031 

-.00659 23442 

.00106 07118 

.96 , 

.97 

-.00044 80472 

-.00496 85825 

.60059 81133 

.97 : 

.98 

-.00019 96095 

-.00332 40110 

.00026 62936 

.98 

,99 

-.00004 99753 

-.00166 55003 

.00006 66433 

.99 : 

1.00 

.00000 00000 

.00000 00000 

.06000 00000 

1.00 
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TABLE 30 
Bernoulli Numbers 

Description: Numerators and denominators of the first 90 Ber- 
noulli numbers. 
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. ! 

i 

Numerator 

Denominator 

n 

1 

1 

6 

1 

2 

1 

30 

2 

3 

1 

42 

3 

1 4 

1 

30 

4 

5 

5 

66 

5 

6 

691 

2730 

6 

7 

7 

6 

7 

8 

3617 

510 

8 

9 

43867 

798 

9 

10 

1 74611 

330 

10 

11 

8 54513 

138 

11 

12 

2363 64091 , 

2730 

12 

13 

85 63103 i 

6 

13 

14 

2 37494 61029 ^ 

870 

14 

15 

861 58412 76005 

14322 

15 

16 

770 93210 41217 

510 

16 

17 

257 76878 58367 i 

6 

17 

18 

26315 27155 30534 77373 ; 

1919190 

18 

19 

2 92999 39138 41559 ; 

6 

19 

20 

2 61082 71849 64491 22051 | 

13530 

20 

21 

15 20097 64391 80708 02691 ! 

1806 

21 

22 

1 278 33269 57930 10242 35023 i 

690 

22 

23 

5964 51111 59391 21632 77961 j 

282 

23 

24 

560 94033 68997 81768 62491 27547 ; 

1 46410 

! 24 

25 

49 50572 05241 07964 82124 77525 1 

i 66 

25 

26 

80116 57181 35489 95734 79249 91853 

j 1590 

26 

27 

29 14996 36348 84862 42141 81238 12691 

798 

27 

28 

2479 39292 93132 26753 68541 57396 63229 

870 

28 

29 

84483 61334 88800 41862 04677 59940 86021 

354 

29 

I 30 

121 52331 40483 75557 20403 04994 07982 02460 41491 

56786730 

30 

1 31 

: 123 00585 43408 68585 41953 03985 74033 86151 

6 

si 

32 

10 67838 30147 86652 98863 85444 97914 26479 42017 

510 

32 

S3 

; 1 47260 00221 26335 65405 16194 28551 93234 22418 

64722 

S3 


99101 



34 

7877 31308 58718 72814 19091 49208 47460 62443 47001 

30 

34 

35 

1505 38134 73333 67003 80307 65673 77857 20851 14381 

4686 

35 


60235 



36 

58279 54961 66994 41104 38277 24464 10673 65282 48830 

140100870 

36 


18442 60429 



37 

34152 41728 92211 68014 33007 37314 72635 18668 83077 

6 

37 


83087 



38 

246 55088 82593 53727 07687 19604 05851 99904 36526 

30 

38 


78288 65801 



1 39 

41 48463 65575 40082 82951 79035 54954 20734 92199 

3318 

39 


37537 24904 83487 



40 

4 60378 42994 79457 64693 55749 69019 04684 97942 

230010 

40 

! 

: 57872 75128 89196 56867 



; 41 

1 67701 41491 85145 83682 31545 09786 26990 02077 

498 

41 

! 

i 36027 57025 34148 81613 
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Numerator Denominator 


42 i 

20 24576 19593 52903 60231 13116 01117 31009 98991 
73911 98090 87728 10839 32477 

3404310 

42 

43 1 

660 71461 94176 78653 57384 78474 26261 49627 78306 
86653 38893 17619 96983 

6 

43 

44 

13114 26488 67401 75079 95511 42401 93118 43345 75027 
55720 28644 29691 98905 74047 

61410 

44 

45 

117 90572 79021 08279 98841 23351 24921 50837 75254 
94966 96471 16231 54521 57279 22535 

272118 

; 

46 

129 55859 48207 53752 79894 27828 53857 67496 59341 
48371 94351 43023 31632 68299 46247 

1410 

; 46 

47 

122 08138 06579 74446 96073 01679 41320 12039 58508 
41520 26966 21436 21510 52846 49447 ... 

6 

47 

48 

2 11600 44959 72665 13097 59772 81098 24233 67304 
39543 89060 23415 06387 33420 05066 83499 87259 . . . 

4501770 

; 48 

49 

67 90826 06729 05495 62405 11175 46403 60560 73421 
95728 50448 75090 73961 24999 29470 58239 

6 

49 

50 

945 98037 81912 21252 95227 43306 94937 21872 70284 
15330 66936 13338 56962 04311 39541 51972 47711 . . . 

33330 

50 

51 

32040 19410 86090 70782 43020 78211 62417 75491 81719 
71527 17450 67900 25010 86861 53083 66781 58791 , , . 

4326 

1 51 

52 

31 95386 31868 88001 12871 03352 79617 42746 71189 
60607 82727 38327 10347 0162S 49568 36554 97212 24053 

1590 

52 

53 

3637 39031 72617 41440 81518 20151 59342 71692 31298 
64058 16900 88930 81637 82818 79873 38620 23465 72901 

642 

53 

54 

34 69342 24784 78287 89552 08865 93238 52541 39976 
67857 60491 14687 00058 91371 50126 63197 24897 59230 
65973 38057 

209191710 

, 54 1 

' 1 

55 

1 7645 99294 04847 42892 24813 42467 24347 50052 87524 

13412 30790 66835 93870 75979 76062 69585 77997 79302 
17515 

1518 

55 

56 

1 26508 79602 15509 97133 52597 21468 51620 14443 15149 
91925 09896 45178 84276 80966 75651 48755 15366 78120 
35526 00109 

1671270 

56 

57 

i 217 37832 31936 91633 33310 76108 66529 91475 72115 ; 
66790 90831 36080 61101 14933 60548 42345 93650 90418 : 
86185 62649 i 

42 

i 57 

1 

58 

1 30 95539 16571 84297 69125 13458 03384 14168 69004 j 

12806 43298 44245 50404 57210 08957 52457 19682 71388 i 
19959 57547 52259 | 

1770 

; 58 : 

59 

i 36 69631 19969 71S11 15349 47151 58558 50066 84606 i 

36108 06992 04301 05944 06764 14485 04580 64618 89371 
77635 45170 95799 

6 

i 59 ■ 

60 

1 515 07486 53507 91090 61843 99685 78499 83274 09517 

03532 62675 21309 28691 67199 29747 49229 85358 81132 
93670 77682 67780 32820 70131 

2328255930 

60 

61 

1 49 63366 60792 62581 91253 26374 75990 75743 S7227 

90311 06013 97703 09311 79315 06832 14100 43132 90331 
13678 09803 79685 64431 

6 

61 

62 

1 95876 77533 42471 28750 77490 31075 42444 62057 88300 
13297 33681 95535 12729 35859 33544 35944 41363 19436 
10268 47268 90946 09001 

30 

62 
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MATHEMATICAL TABLES 


Numerator Denominator 


63 

555 

63302 

81949 

27485 

06163 24408 

91895 

13805 

25567 

4357878 

68 


30712 

67472 

46796 

78230 

43335 94286 

40050 

89812 

87241 




41993 

45296 

38692 

08151 

38026 96639 

. . . 

. . . 




64 

26 

77547 

07742 

54808 

28869 54405 

58528 

23947 

79291 

510 

i 64 


^ 45959 

25517 

40629 

97868 

60633 57792 

73486 

35301 

45362 




66309 

35198 

62048 

49590 

84537 1S017 

... 

. . . 

... 



65 

1 

92821 

51751 

36130 

91564 52995 

22271 

59643 

53076 

8646 

65 


11010 

16472 

84587 

83733 

02052 85486 

22403 

50407 

85951 




‘ 74411 

69389 

38827 

39334 

73514 25624 

18015 

. . . 

. 4 4 



66 

4 

10951 

94584 

69933 

78209 02048 

65235 

71938 

12325 

4206930 

66 


^ 80778 

70477 

50243 

34697 

47962 65007 

07547 

04863 

81264 




63928 

01863 

68669 

41068 

05747 33537 

03129 

46831 

4 . . 



67 

264 

59017 

18707 

17725 

63363 57372 

48879 

01515 

12545 


67 


i 25593 

16868 

84119 

18554 

84066 77655 

91690 

54072 

79873 




16391 

25243 

43486 

64694 

63934 94841 

90167 

. 4 4 

4 . . 



68 

842 

90226 

34336 

74051 

31287 57806 

03661 

93649 

33661 

4110 

68 


23975 

47435 

76718 

92069 

12230 44224 

26282 

12786 

55823 




54558 

17749 

73769 

15176 

85781 164S3 

70366 

49737 

4 . 4 



69 

269 

48665 

48990 

88093 

60438 51683 

72411 

30408 

49078 

274386 

69 


49466 

42824 

83862 

15089 

30604 78501 

55954 

62434 

23633 




37569 

33257 

57795 

70943 

83259 07154 

97359 

02881 

36429 



70 

3 

28949 

09864 

35898 

80393 06995 

48851 

88400 

68805 

679470 

70 


37476 

93113 

09813 

07467 

08516 26048 

02973 

61809 

66938 




59598 

12527 

47416 

04181 

46782 66511 

44393 

87469 

66019 




46049 


• . . 

• • « 


. 4 . 


. . 4 



71 

1473 

18532 

80888 

58956 

58700 80442 

45321 

42398 

04217 


71 


02399 

06426 

76194 

87899 

74075 46061 

58164 

31065 

69966 




18921 

17482 

70209 

48349 

45544 02556 

60807 

33851 

49191 



72 

30502 

44698 

37360 

75650 

35155 8S690 

17263 

57405 

00710 

2381714790 

72 


42565 

66761 

88419 

18524 

34851 03374 

47612 

76392 

69566 




93296 

26855 

96518 

35032 

95793 51741 

15260 

56244 

43102 




46126 

40493 

» . , 

. . . 

... ... 

. . . 


4 4 4 



73 

, 4120 

57002 

62801 

14871 

52611 33159 

07864 

02616 

55456 


73 


: 08808 

54115 

39738 

17680 

03479 02626 

83524 

28485 

58100 




1 08621 

90523 

82902 

40143 

48140 30229 

87037 

27168 

39898 




24863 


• . • 





4 . . 




74 

16917 

37145 

61401 

89798 

65561 09511 

21661 

89607 

68285 

4470 

74 


21473 

01400 

81648 

06759 

16957 87117 

86484 

83284 

82149 




36063 

61235 

97334 

65846 

67336 18179 

39379 

50344 

82855 




78983 

47149 



. « • 






75 

46336 

55793 

$9162 

74144 

32844 25811 

80626 

49822 

33725 

2162622 

75 


42529 

57998 

52299 

S0732 

53793 15501 

57230 

57600 

30594 




76968 

82963 

08375 

19391 

37877 03707 

69301 

02241 

01613 




90422 

79790 

66275 








76 

373 

70181 

41155 

10850 

21058 9*2888 

49128 

2*1*6*58 

37489 

30 

76 


53148 

89329 

51768 

50712 

71824 09731 

32847 

20844 

56653 




63981 

25S01 

40212 

85537 

46189 17309 

55282 

49258 

58430 




88631 

37958 

05601 








77 

10 

25971 

86820 

38021 

05*102 7*7942 

3*8*3*79 

1*8*446 

10257 

138 

77 


38652 

46056 

92339 

92776 

48975 08813 

37506 

86380 

84486 




85054 

32262 

77082 

45455 

88824 90067 

15516 

69012 

42288 




01409 

69785 

04082 

84121 







78 

8 

17180 

86083 

26262 

85107 56459 

7*5367 

3*4*5*23 

135*95 

1794590070 

78 


71039 

61164 

67582 

15209 

05960 92548 

69913 

83469 

42995 




5094S 

82846 

50803 

97683 

63371 64670 

49473 

38665 

59829 




76884 

83635 

06624 

33481 

89614 19869 

. . . 
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Numerator 




Denominator 

n 

79 

1 

71672 

67690 

11532 

10072 

18308 

35061 

03395 

13751 

6 

79 


39222 

74029 

56415 

OoOOl 

35265 

30814 

81973 

58551 

99920 




58678 

70374 

01328 

97282 

60984 

26962 

35798 

80772 

40852 




23969 

75250 

68277 

35580 

18919 







SO 

424 

08607 

94203 

31037 

60655 

63492 

36115 

69499 

89398 

230010 

80 


08708 

63732 

14710 

62577 

84584 

41940 

47783 

99818 

50928 




83042 

00292 

85687 

06670 

18046 

45453 

15976 

74029 

61229 




30594 

27657 

84122 

42119 

77361 

80867 

... 

• « . 




oo 

1 

68445 

14951 

44416 

42839 

09342 

43279 

42614 

08365 

130074 

81 


96476 

08078 

63169 

60222 

38078 

42393 

80974 

79988 

03643 




63647 

97816 

86345 

90418 

21585 

44197 

93716 

54938 

88659 




05348 

53437 

56299 

28732 

00878 

62335 

07729 

. . . 

. • . 



82 

20 

53806 

46091 

43216 

26557 

19795 

86692 

64683 

78053 

2490 

82 


31023 

14864 

50681 

33372 

38393 

03449 

48316 

60059 

12039 




26388 

54094 

08148 

33173 

32279 

38043 

25084 

94509 

48285 




24860 

62609 

20135 

47281 

33535 

62000 

73083 

... 

. . . 



CO 

oo 

5734 

03296 

93708 

60921 

63109 

53113 

92645 

73150 

52223 

1002 

83 


58555 

20849 

85780 

88911 

30300 

17846 

52122 

96470 

32057 




52709 

19419 

30952 

46308 

61126 

41216 

7S834 

25070 

44680 




82648 

31378 

81247 

54168 

67181 

58158 

21441 





84 

1 

38448 

28515 

17639 

60812 

38346 

58506 

35172 

28531 

3404310 

84 


10915 

69843 

45249 

26045 

39343 

17772 

75483 

67912 

58987 




51654 

03249 

83611 

56975 

86495 

25983 

34740 

85890' 

45734 




17658 

92701 

43058 

50902 

63922 

46407 

57657 

82810 

97477 



85 . 

1953 

34207 

62663 

75304 

14976 

77923 

84622 

34481 

41033 

66 

85 


73509 

88427 

21513 

99957 

07346 

97912 

46869 

18267 

68817 




15363 

52650 

57253 

53303 

69818 

17697 

99519 

31477 

42759 




48727 

83018 

74989 

46991 

57917 

78246 

00358 

94085 

, . , 



86 

1144 

37022 

11333 

32844 

71871 

79942 

99184 

66130 

08046 

5190 

86 


50603 

24217 

31755 

25814 

86652 

87832 

26493 

10247 

81365 




96263 

33017 

01773 

08847 

08416 

21804 

32820 

10080 

20129 




99695 

55494 

67573 

21765 

95876 

09679 

40553 

77395 

09973 



87 

4 

16616 

15546 

62042 

83188 

49595 

93250 

71729 

73956 

2478 

87 


14318 

18256 

14120 

48180 

68407 

74078 

03317 

59127 

08311 




94619 

29383 

21074 

82426 

94565 

51433 

57909 

80725 

18528 




59279 

28331 

48317 

63734 

35697 

60763 

98830 

85093 

24649 

93471 



88 

13 

69347 

91048 

67057 

07645 

62136 

25128 

24332 

22036 

1043970 

: 88 


07744 

76594 

34835 

69387 

15366 

60804 

45886 

14657 

55743 




61317 

06543 

94846 

41599 

47970 

46434 

60702 

53278 

29198 




96963 

90096 

80079 

96146 

17317 

65551 

01187 

10460 

07607 




76388 

83999 

« « • 

• • # 

, , , 

• « • 


. . . 

... 



89 

11 

24251 

81661 

79412 

90026 

48485 

12062 

99982 

77472 

1074 

89 


04677 

12867 

27529 

20437 

01618 

82982 

67083 

95745 

45965 




41707 

18363 

18214 

34183 

14514 

08542 

66928 

57018 

42861 




49354 

12736 

06394 

68530 

33094 

32896 

80696 

56979 

23244 




62571 

01741 



. . . 


. . . 

. . . 

. . . 



90 

6173 

13645 

40162 

48924 

64052 

2*2722 

63470 

96019 

95593 

72257138 

1 90 


28290 

65533 

75302 

02055 

85339 

77917 

47341 

31234 

70301 

85390 



41906 

50099 

37527 

00612 

-23369 

59545 

32816 

01820 

77217 




31818 

22529 

00766 

70213 

48110 

28346 

47254 

68591 

19172 




65818 

95593 

23830 

93313 

... 

... 
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TABLE 31 
Beknoulli Numbees 

Descrvption: The first 62 Bernoulli numbers expressed as periodic 
decimals. The period is the part enclosed in parentheses. 
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. 1 ( 6 ) 

.0(3) 

.0(2380 95) 
.0(3) 

.0(75) 
.2(5311 35) 


1 . 1 ( 6 ) 

7.0(9215 68627 45098 03) 

54 .9(7117 79448 62155 3884) 


529 .1(24) 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


6192 .1(2318 84057 97101 44927 536) 

86580 .2(5311 35) 

14 25517 .1(6) 

272 98231 .0(6781 60919 54022 98850 57471 2643) 

6015 80873 .9(0064 23683 84303 86817 48359 16771 4) 
1 51163 15767 .0(9215 68627 45098 03) 

42 96146 43061 .1(6) 

1371 16552 05088 .3(3277 21590 87948 5616) 

48833 23189 73593 .1(6) 

19 29657 93419 40068 .1(4863 26681 4) 


11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


21 841 69304 76736 82615 .0(0055 37098 56035 43743 07862 67995 21 

57032 11517 165) 

40338 07185 40594 55413 .0(7681 15942 02898 55072 463 ) 22 

21 15074 86380 81991 60560 .1(4539 00709 21985 81560 28368 23 

79432 62411 34751 77304 96) 

24 1208 66265 22296 52593 46027 .3(1193 70825 25317 81943 54664 24 

94290 02370 17884 07670 7606) 

75008 66746 07696 43668 55720 .0(75) 25 

50 38778 10148 10689 14137 89303 .0(5220 12678 6163 ) 26 

3652 87764 84818 12333 51104 30842 .9(7117 79448 62165 3884) 27 

2 84987 69302 45088 22262 69146 43291 .0(6781 60919 54022 98850 28 

57471 2643) 

238 65427 49968 36276 44645 98191 92192 .1(4971 75141 24293 29 

78531 07344 63276 83615 81920 90395 48022 59887 0056) 

21399 94925 722.53 33665 81074 47651 91097 .3 (9267 41511 61723 30 

87457 42188 07692 66988 72659 15822 23522 99560 12610 6) 


20 50097 57234 78097 56992 17330 95672 31025 .1(6) 31 

2093 80059 11,346 37840 90951 85290 02797 01847 .0(9215 68627 32 

45098 03) 

2 27526 96488 46351 55596 49260 35276 92645 81469 .9(6540 58898 33 

05630 23392 35499 52102 83983 80766 97259 04638 29918 
72933 469i29 94) 

262 57ho 28623 95760 47303 04973 61582 02081 44900 .0(3) 34 

32125 08210 27180 32518 20479 23042 64985 24362 19411 .0(6167 35 

30687 15322 23644 89970 12377 29406 74349 12505 33504 
05463 08151 94195 47588 5) 

36 41 59827 81667 94710 91391 70744 95262 35893 66896 03011 36 

.3(4647 07892 24934 86300 26351 72786 57869 86190 73528 
95096 22602 62909 14538 93184 246) 



THE BERNOULLI POLYNOMIALS 


237 


i?.. 


37 ! 5692 96954 82035 28002 38834 56219 12105 86444 80512 97181 .1(6) 37 

38 ' 8 21836 29419 78457 56922 90653 46861 73330 14550 89276 28860 38 

i .0(3) 

39 i 1250 29043 27166 99301 67323 39829 70289 55241 77196 36444 39 

I 84775 .0(1115 12959 61422 54370 10247 13682 94153 10427 

! 96865 58167 57082 57986 73899 93972 27245 3285) 

40 i 2 00155 83233 24837 02749 25329 19881 32987 68724 22013 28259 40 

15915 .2(0745 61975 56627 97269 68392 67857 91922 09034 
I 38980 91387 33098 56093 21333 85504 97804 44328 5) 

41 336 74982 91536 43742 33396 67690 33387 53016 21959 89471 93843 41 

67232 .1(5461 84738 95582 32931 72690 76305 2,2088 35341 36) 

42 59470 97050 31354 47718 66049 68440 51540 84057 90715 65106 42 

90499 04704 .3(1085 21256 87731 14081 85506 02030 95487 77872 
75541 88660 84463 51830 47372 30158 24058 32606 31376) 

43 ! 110 11910 32362 79775 59564 13079 04376 91604 63051 14442 23148 43 

86269 99497 .1(6) 

44 i 21355 25954 52535 01188 65838 50190 41065 67897 32987 39163 44 

46921 18045 90304 .0 (8804 75492 59078 32600 55365 57563 91467 
18775 44373) 

45 i 43 82889 69866 41192 41961 66130 59379 20621 84513 68511 80910 45 

91449 86557 88032 .8(4801 07894 36935 44712 22043 37824 03222 
13157 52724 92080 64148 64139 82169 49999 63251 23659 58885 
48350 3) 


46 I 9188 55.282 41669 32822 62005 55215 50189 71389 60388 91627 19959 43 

69100 44871 13437 .0(5460 99290 78014 18439 71631 20567 37588 
65248 22695 03) 

47 I 20 34689 6776S 29074 49345 50279 90220 02006 59751 40253 37827 47 

70239 36918 42141 08241 .1(6) 

48 ! 4700 38339 58035 73107 85752 55535 00606 06545 96787 36975 90579 48 

15139 76356 41204 83354 .3(2224 63608 75833 28335 29922 67485 
89999 04482 01485 19360 16278 04174 80235 55179 40721 09414 
74131 28613 85632 76) 

49 i 11 31804 34454 84249 27067 51862 57733 93426 78903 65954 75074 49 

79181 78993 54166 54911 76373 .1(6) 

50 ; 2838 22495 70693 70695 92641 56336 48176 47382 84680 92801 28821 : 50 

28228 53171 44648 65111 07028 .1(3414) 

51 I 7 40642 48979 67885 06297 50827 14092 09841 76879 73178 80887 . 51 

06673 11610 03487 48532 84412 10855 .0(1410 07859 45446 13962 
08969 02450 30050 85529 35737 40175 68192 32547 38788 71937 
12436 43088 30328 24780 39759 59315 765) 

52 i 2009 64548 02756 60448 34656 19672 71536 31868 67270 82253 28766 52 

24346 13019 89213 56500 97796 98883 .0(5220 12578 6163) 

53 i 5 66571 70050 80594 14457 19346 03051 93569 61419 46828 75104 53 

20621 38756 44521 52460 86197 22777 98400 .1(5732 08722 74143 

30218 06853 58255 45171 33956 38629 28348 9096) 

54 ! 1658 45111 54136 21691 58237 13374 31991 23014 94962 61472 54647 54 

27402 46681 55898 78137 71265 07431 49939 .3(4194 64710 14554 

06621 99281 22390 70085 52107 53810 46409 53506 23597 84716 

13430 57045 61619 57851 96268 05479 05077 llSOl 7726) 

55 ! 5 03688 59950 49237 74192 89421 91518 01548 12442 37426 49032 55 

14141 52565 13225 28310 97674 29893 27917 S5SS7 .0(3227 93148 
88010 54018 445) 



238 


MATHEMATICAL TABLES 


n 


i 56 1586 14682 37658 18636 93634 01572 96643 87827 40978 41277 89638 66 

80472 86451 42973 11365 09886 00683 12009 45121 .1(3548 91788 

87911 58819 34098 02126 52653 37138 82257 20559 81379 43001 

43005 02013 43888 18084 45074 70366 84676 92234 04965 51287 

344) 

! 57 5 17567 43617 54562 69840 73240 68250 71225 61240 84923 59305 57 

: 50859 06216 69403 18108 29579 66515 49771 87766 32444 .0(2380 

i 95) 

i 58 1748 89218 40217 11733 96900 25877 61815 91451 41476 16182 66448 58 

! 72627 34721 58762 12289 52384 00153 32666 64382 79621 .0(6028 

; 24868 75706 21468 92655 36723 16384 18079 09604 61977 40112 

i 9943) 

^ 59 6 11605 19994 95218 52568 24525 26426 41677 80767 72684 67832 59 

00716 84324 01127 35747 50763 44103 14895 29605 90861 82633 

. 1 ( 6 ) 

60 2212 27769 12707 83494 22883 23456 71293 24455 73185 05498 77801 60 

60666 55269 30277 36635 00257 26591 02528 03139 11549 56836 
.4(1706 43950 64162 89896 44622 10131 68427 75098 18261 25962 
01999 15049 7) 

61 8 27227 76798 77096 98542 21062 45998 45957 31204 65051 84335 61 I 

66283 84885 29885 84472 02350 07188 81721 85613 01633 96614 
27405 .1(6) 

62 3195 89251 11415 70958 35916 34369 18081 48785 26276 67109 91122 62 

73184 60424 31195 31118 14531 48045 43981 20342 28242 29698 
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TABLE 32 

LOGARITHMS OF THE BERNOULLI NUMBERS 

Description : Logarithms of the first 250 Bernoulli numbers com- 
puted to ten decimal places. 

Also the first nine significant figures in the first 250 Bernoulli 
numbers. 



240 MATHEMATICAL TABLES 

(The numbers in parentheses denote the number of additional figures 
before the decimal point.) 


n 


Bn 



Bn 

1 

9.22184 87496 

i. 16666 6667 

51 

80.86960 86234 

74064 2490(72) 

2 

8-52287 87453 

'.03333 3333 

52 

83.30311 94507 

20096 4548(75) 

P 

8.37675 07096 

j. 02380 9524 

53 

85.75325 48783 

56657 1701(77) 

4 

8.52287 87453 

03333 3333 

54 

88.21970 26748 

16584 5112(80) 

5 

8.87942 66688 

;. 07575 7576 

55 

90.70216 21211 

50368 8599(82) 

6 

9.40331 54063 

.25311 3553 

56 

93.20034 33859 

15861 4682(85) 

7 

0.06694 67896 

: 1.1666 6667 

57 

95.71396 69440 

51756 7436(87) 

8 

0.86077 83327 

17.0921 6686 

58 

98.24276 30368 

17488 9218(90) 

9 

1.74013 50433 

j 54.971 1779 

59 

100.78647 11692 

61160 6200(92) 

10 

2.72355 76597 

[529.12 4242 

60 

103.34483 96399 

22122 7769(95) 

11 

3,79183 95878 

1 

16192.1 2319 

61 

105.91762 51042 

82722 7768(97) 

12 

4.93741 88611 

: 86580. 2531 

62 

108.50469 21641 

31958 9261(100) 

13 

6.15397 24516 

! 14255 17.17 

63 

111.10551 29855 '12760 0822(103) 

14 

7,43613 45056 

! 27298 231.1 

64 

113.72016 69394 

152500 9231(105) 

15 

8.77929 40203 

60158 0874(0) 

65 

116.34834 02653 122301 8179(10:8) 

16 

10.17944 59554 

16116 3158(2) 

66 

118.98982 57554 197684 5219(110) 

17 

11.63307 90755 

, 42961 4643(3) 

67 

121.64442 24580 44098 8620(113) 

18 

13.13708 98839 

I 13711 6552(5) 

68 

124.81198 58982 20508 5709(116) 

19 

14.68871 54679 

48833 2319(6) 

69 

126.99217 53150 98214 4333(118) 

26 

16.28548 03295 

19296 5793 (8) 

70 

129.68496 84142148412 6008(121) 

21 

17,92515 37399 

84169 3048(9) 

71 

132.39010 61345 24553 0888(124) 

22 

19.60571 51352 

40338 0719(11) 

72 

135.10744 49274 12806 9268(127) 

23 

21.32532 57440 

i 21150 7486(13) 

73 

137.83680 60487 68676 1671(129) 

24 

23.08230 51026 

12086 6265(15) 

74 

140.57802 53621 37846 4686(132) 

25 

24.87511 14502 

: 75008 6675(16) i 

75 

143.33094 31529 21426 1018(135) 

26 

26.70232 52332 

! 50387 7810(18) 

76 

146.09540 39514 12456 7271(138) 

27 

28.56263 51260 

; 36528 7765(20) 

77 

148.87125 63663:74345 7875(140) 

28 

! 30.45482 61057 

1 28498 7693(22) 

78 

151.66835 2926145535 7953(143) 

29 

i 32.37776 92183 

1 23865 4275(24) [ 

79 

154.45654 99288 

28612 1128(146) 

30 

i 34.33041 27436 

1 21399 9493(26) 

80 

157.26570 72990 

18437 7236(149) 

31 

' 36.31177 45314 | 

20500 9757(28) | 

81 

160.08568 84529 

12181 1545(152) 

32 

38.32093 53181 ! 

20938 0059(30) ! 

82 

162.91636 01686 

82482 1872(154) 

33 

1 40.35703 28735 ' 

22752 6965(32) j 

83 

165.75759 24642 

57225 8779(157) 

34 

42.41925 68522 i 

26257 7103(34) 

84 

168.60925 84803 

40668 6305(160) 

35 

44.50684 42463 '■ 

32125 0821(36) 

85 

171.47123 43696 

29596 0921(163) 

36 

46.61907 53547 1 

41598 2782(38) 

86 

174.34339 91902 

22049 5226(166) 

37 

i 48.75527 01978 i 

56920 6955(40) 

87 

177.22563 48049 

16812 5971(169) 

38 

; 50.91478 53168 ; 

82183 6294(42) 

88 

180.11782 57847 

13116 7362(172) 

39 

^ 53.09701 09079 i 

12502 9043(45) 

89 

183.01985 93166 

10467 8940(175) 

40 

■ 55.30136 S2495 

20015 5832(47) 

90 

185.93162 51160 

85432 8936(177) 

41 

' 57.52730 73841 ' 

33674 9829(49) 

91 

188.85301 53421 

71287 8213(180) 

42 

i 59.77430 50258 i 

59470 9705(51) 

92 

191.78392 45182 

60802 9315(183) 

43 

I 62.04186 26660 ' 

noil 9103(54) i 

93 

194.72424 94541 

52996 7764(186) 

44 i 

; 64.32950 48541 | 

21355 2595(56) 

94 

197.67388 91731 

47194 2592(189) 

45 

I 66.63677 76334 ! 

43328 8970(58) 

95 

200.63274 48416 

42928 4138(192) 

46 

1 68.96324 71164 | 

91885 5282(60) 

96 

208.60071 97008 

39876 7450(195) 

47 

71.30849 81818 

20346 8968(63) 

97 

206.57771 90030 

37819 7804(198) 

48 

73.67213 32834 i 

47003 8340(65) 

98 

209.56364 99490 

36614 2337(201) 

49 

76.05377 13567 | 

11318 0434(68) 

99 

212.55842 16287 

36176 0903(204) 

j 50 

78.45304 68146 i 

28382 2496(70) 

100 

215.56194 49641 

36470 7727(207) 
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n \ 



71 


K 

1 

\ 



101 218.57413 26542 37508 7554(210) ! 

102 221.50489 91229 89345 8673(213) ^ 

103 224.62416 04676 42088 2112(216) 

104 227.66183 44113 46902 2962(219) 

105 230.70784 02564 51031 7258(222) 

106 238.76209 88349 57822 7623(225) 

107 236.82463 24750 66762 4822(228) 

108 239.89506 49493 78535 3076(231) 

109 242.97362 14401 94106 8941(234) 

110 246.0601284990:114849339(238) 

111 249.15451 40104114272 9587(241) 

112 252.26670 71551; 18059 5596(244) 

113 255.36663 83756 23261 5353(247) 

114 258.48423 93431 30495 7517(250) 

115 261.60944 29248 40685 8061(253) 

116 264.74218 31528 55231 0313(266) 

117 267.88239 51945 76277 2794(259) 

118 271.03001 53231 10715 5711(263) 

119 274.18498 08894 15310 2009(266) 

120 277.34723 02954 22244 8917(269) 

1-21 280.51670 29672 32862 6792(272) 

122 283.69333 93304 49355 9289(275) 

123 286.87708 07862 75349 5712(278) 

124 290.06786 96825 11691 4852(282) 

125 293.26564 93016 18435 2615(285) 

126 296.47036 38271 29536 8262(288) 

127 299.68195 83282 48079 3213(291) 

128 302.90087 87373 79502 1251(294) 

129 306.12557 18298 13362 7842(298) 

130 309.35748 52052 22776 4065(301) 

131 312.59606 72671 39451 8404(304) 

132 315.84126 72058 69385 2577(307) 

133 319.09303 49796 12388 9687(311) 

134 322.35132 12983 22455 4260(314) 

135 326.61607 76067 41312 1318(317) 

136 328.88725 60639 77135 8135(320) 

137 332.16480 95371 14615 3607(324) 

138 335.44869 15762 28099 0461(327) 

139 338.73885 64046 54809 6712(330) 

140 342.03526 89024 10846 7328(334) 

141 345.33785 45939 21769 8078(337) 

142 348.64659 96328 44319 9879(340) 

143 351.96145 07892 91606 2666(343) 

144 365.28286 54370 19158 6736(347) 

145 368.60930 15409 40672 5630(350) 

146 361.94221 76446 87542 2379(353) I 

147 365.28107 28587 19101 7369(357) 

148 368.62582 68490 42250 0132(360) 

149 371.97643 98257 94719 5935(363) 

150 375.33287 25320 21521 4997(367) 


151 378.69508 62338 49554 8577(370) 

152 382.06304 27092 11562 2594(374) 

153 385.43670 42383 27334 0660(377) 

154 388.81603 35936 65468 6814(380) 

155 392.20099 40301 15885 2491(384) 

156 395.59154 92765 39043 5480(387) 

157 398.98766 35254 97199 3869(390) 

158 402.38930 14251 24507 6362(394) 

159 405.79642 80706 62578 9210(397) 

160 409.20900 89952 16181 1355(401) 

161 412.62701 01626 42365 2880(404) 

162 416.05039 79584 11230 4707(408) 

163 419.47913 91828 30139 7179(411) 

164 422.91320 10424 81884 3757(414) 

165 426.35255 11435 22519 1059(418) 

166 429.79715 74843 62684 1129 (4i21) 

167 433.24698 84479 17659 9085(425) 

168 436.70201 27956 50351 5444(428) 

169 440.16219 96600 14527 8103(432) 

170: 443.62751 85386 42414 9089(435) 

171: 447.09793 92869 12529 6600(439) 
172. 450.57343 21128 37448 3005(442) 

173 454.05396 75699 11323 1581(446) 

174 : 457.53951 65520 34635 1085(449) 

175 : 461.03005 02866 10716 4338(453) 

176 464.52554 03298 33538 2448(456) 

177 468.02595 85605 10615 9426(460) 

178 471.53127 71748 33984 2097(463) 

179 475.04146 86808 11001 9250(467) 

180 478.55650 58935 36016 8638(470) 

181 482.07636 19292 11922 3517(474) 

182 485.60101 02012.39903 4275(477)1 

183 489.13042 44143 13502 8180(481) 

184 492.6645785605461932544(484) 

185 496.20344 69140 15975 2224(488) 

186 499.74700 40268 55847 5373(491) 

187 503.29522 47241 19734 4362(495) 

188 i 506.84808 41000 70482 9544(498) 

189 I 510.40555 75133 25442 3670(502) 

190 I 513.96762 05832 92815 5160(505) j 

191: 517.53424 91851 34217 5716(509) ' 

192 1 521.10541 94467 12747 3364(513) i 

193 : 524.68110 77442 47985 2481(516) I 

194 ; 528.26129 06981 18251 1695(520) 
195; 531.84594 51697.70136 6744(523) 

196 : 535.43504 82574 27230 0386(527) 

197 ^ 639.02857 72929 10680 1485(531) 

198 542.62650 98377 42316 5095(534) 

199 546.228812 36798 16936 5005(538) 

200 . 549.83549 68301 68469 4485(541) 
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n 


201 ! 

202i 

203 

204 

205 

206 
1207 
208 

209 

210 


553.44650 75191 
657.06183 41937 
560,68145 55137 
56430535 03493 * 
567.93349 77774 ; 
571.56587 70785 
675.20246 77346 
578.84324 94252 1 
582.48820 20253 
586.13730 56019 


27958 0913 ( 545 )! 
11530 1297 ( 549 ) 
48023 6885 ( 552 ) 
20199 9526 ( 556 ) 
85802 0724 ( 559 ) 
36802 4794 ( 563 ) 
15939 2446 ( 567 ) 
69702 6718 ( 570 ) 
30775 2809 ( 574 ) 
13718 4676 ( 578 ) 




645.07193 54329 
648.78872 97510 
652.50934 62536 
656.23376 81950 
659.96197 89755 
663.69396 21397 
667.42970 13746 
671.16918 05075 
674.91238 35044 
678.65929 44683 


K 


11801 4517 ( 637 ) 
61479 4185 ( 640 ) 
32310 6916 ( 644 ) 
17130 4273 ( 648 ) 
91617 6136 ( 651 ) 
49426 7597 ( 655 ) 
26896 8471 ( 659 ) 
14763 1899 ( 663 ) 
81730 3774 ( 666 ) 
46634 6231 ( 670 ) 




j 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 


211 

212 

213 

214 

215 

216 

217 

218 

219 

220 


589.79054 04120 
593.44788 68992 
597.10932 569171 
600.77483 75990 
604.44440 36100 
608.11800 48903 
611.79562 27795 
615.47723 87890 
619.16283 45997 
622.85239 20597 


61736 2736 ( 581 ) 
28047 0313 ( 585 ) 
12862 5090 ( 589 ) 
59543 9442 ( 592 ) 
27822 9779 ( 596 ) 
13122 1468 ( 600 ) 
62462 9915 ( 603 ) 
30008 1201 ( 607 ) 
14549 0488 ( 611 ) 
71185 5852 ( 614 ) 


236 

237 

238 

239 

240 

241 

242 

243 

244 

245 


682.40989 76374 
686.56417 73831 
689.92211 82087 
693.68370 47476 
697.44892 17617 
701.21775 44396 
704.99018 68953 
708.76620 51664 ; 
712.54579 42129 
716.32893 94154 


25697 9002 ( 674 ) 
14594 1022 ( 678 ) 
83583 0488 ( 681 ) 
48273 0509 ( 685 ) 
28113 9431 ( 689 ) 
16510 2686 ( 693 ) 
97765 7858 ( 696 ) 
58372 0796 ( 700 ) 
35139 3896 ( 704 ) 
21327 4737 ( 708 ) 


221 

222 

223 

224 
226 


626.54589 31818 
630.24332 01415 
633.94465 52744 
637.64988 10748 
641.35898 01929 


35147 3982 ( 618 ) 
17511 3707 ( 622 ) 
88034 9809 ( 625 ) 
44656 1291 ( 629 ) 
22854 9457 ( 633 ) 


246 

247 

248 

249 

250 


720.11562 62735 
723.90584 04050 
727.69956 75437 
731.49679 35385 
735.29750 43517 


13050 4786 ( 712 ) 
80508 2534 ( 715 ) 
50068 8416 ( 719 ) 
31390 1607 ( 723 ) 
19838 2954 ( 727 ) 
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TABLE 33 

THE SUMS Sn, s„, tn and 2',„ 

WITH VALUES OF lOQe S„ 

Deservption : Values of S„ to 32 decimals from w = 2 to « = 100 
(table of Stieltjes) with a 32 decimal approximation of C (Euler’s 
constant) ; values of s„ to 32 decimal places from >; = 2 to n = 67 
and of tn to 32 decimal places from ti = 1 to « = 100 (table of 
Glaisher) ; values of to 24 decimal places and loge S,, to 24 decimal 
places from n = 2to n = 80. 
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n j S„ 


I 1 

C=i 0.5772166649 0153286060 6512090082 40; 

2: 1.6449840668 4822643647 2415166646 03; 

3' 1.2020569031 5959428539 9738161511 46 i 

4! 1.0823232337 1113819151 6003696641 18 

5' 1.0369277551 4336992633 1365486457 03: 

6 1 1.0173430619 8444918971 4517929790 93 " 

7! 1.0083492773 8192282683 9797549849 82:1 

8! 1.0040773561 9794433937 8685238508 65 

9i 1.0020083928 2608221441 7852769232 40 » 

10: 1.0009945751 2781808533 7145958900 34 ] 

111 1.0004941886 0411946455 8702282526 46 1! 

12 : 1.0002460865 5330804829 8637998047 72 i! 

13 : 1.0001227133 4757848914 6751836526 37; 

14; 1.0000612481 3505870482 9258545105 1411 

15 i 1.0000305882 3630702049 3551728510 66) 

16; 1.0000152822 5940865187 1732571487 66! 

17! 1.0000076371 9763789976 2273600293 64 

18' 1.0000038172 9326499983 9856461644 61 

19 ! 1.0000019082 1271655393 8925656967 80 il 

20 1 1.0000009539 6203387279 6113152038 70; 

21' 1.0000004769 3298678780 6463116719 62 

22 1.0000002384 5050272773 2990003648 18; 

23 1.0000001192 1992596531 1073067788 IZ 

24 1.0000000596 0818905125 9479612440 20 j 

25 1.0000000298 0350351465 2280186063 69 '! 

26 1.0000000149 0155482836 5041234658 50 1 ! 

27 i 1.0000000074 5071178983 5429491981 01 ' 

28 ! 1.0000000037 2533402478 8457054819 20 ! 

29 1.0000000018 6265972351 3049006403 90 'j 

30 1.0000000009 3132743241 9668182871 76 ' 


1 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 
72; 
73 j 
74 1 
75 i 
76, 
77 i 

78; 
79! 
80 i 


1.0000000000 000 0044408 9210314381 34 
1.0000000000 0000022204 4605079804 20 
1.0000000000 0000011102 2302514106 61 
1.0000000000 0000005551 1151248454 81 
1.0000000000 0000002775 5575621361 24 
1.0000000000 0000001887 7787809725 23 
1.0000000000 0000000693 8893904544 15 
1.0000000000 0000000346 9446952165 92 
1.0000000000 0000000173 4723476047 58 
1.0000090000 0000000086 7361738011 99 

1.0000000000 0000000043 3680869002 07 
1.0000000000 0000000021 6840434499 72 
1.0000000000 000 0000010 8420217249 42 
1.0000000000 0000000005 4210108624 57 
1.0000000000 0000000002 7105054312 23 
1.0000000000 000 0000001 3552527156 10 
1.0000000000 OOOOOOOOOO 6776263578 05 
1.0000000000 0000000000 3388131789 02 
1.9000000000 0000000000 1694065894 51 
1.0000000000 OOOOOOOOOO 0847032947 25 

1.0000000000 OOOOOOOOOO 0423516478 63 
l.OOOOOOOO'OO OOOOOOOOOO 0211758236 81 
1.0000000000 OOOOOOOOOO 0105879118 41 
1.0000000000 OOOOOOOOOO 0052939559 20 
1.0000009000 OOOOOOOOOO 0026469779 60 
1.0000000000 OOOOOOOOOO 0013234889 80 
1.0000000000 OOOOOOOOOO 0006617444 90 
1.0000000000 OOOOOOOOOO 0003308722 45 
1.0000000000 OOOOOOOOOO 0001654361 23 
1.0009000000 OOOOOOOOOO 0000827180 61 


31' 1.0090090004 6566290650 3378407298 92,1 
32 1.9000000002 3283118336 7650549200 16 |l 
S3 1.9000000001 1641550172 7005197759 30 ji 
34: 1.0000000000 5820772087 9027008892 44'! 
35! 1.0000000000 2910385044 4970996869 29 ii 

36 1.0000000000 1455192189 1041984235 98 1! 

37 ; 1.0000000000 0727595983 5057481014 52 i: 

38 1.0000000000 0363797954 7378651190 24 ^ 

39 1.0000000000 0181898965 0307065947 58 !' 

40 1.0000000000 0090949478 4026388928 25 j 


81 

82 

83 

84 

85 

86 

87 

88 

89 

90 


1.0000000000 OOOOOOOOOO 0000413590 31 

1.0000000000 OOOOOOOOOO 0000206795 15 

1.0000000000 OOOOOOOOOO 0000103397 58 

1.0000000000 OOOOOOOOOO 0000051698 79 

1.0000000000 OOOOOOOOOO 0000025849 39 

1.0000000000 OOOOOOOOOO 0000012924 70 

1.0000000000 OOOOOOOOOO 0000006462 35 

1.0000000000 OOOOOOOOOO 0000003231 17 

1.0000000000 OOOOOOOOOO 0000001615 59 

1.0000000000 OOOOOOOOOO 0000000807 79 


41 1,0000000000 0045474737 8304215402 68 

42 1.0000000000 0022737368 4582465251 52 

43 1,0000000000 0011368684 0768022784 93 

44 1.0000000000 0005684841 9876275856 09 

45 1.0000000000 0002842170 9768893018 55 

46 ; 1.0000000000 0001421085 4828031606 77 

47 ' 1.0000000000 0000710542 7395210852 71 

48 : 1.0000000000 0000355271 3691337113 67 

49 ; 1.0000000000 0000177635 6843579120 83 

50 1.0000000000 0000088817 8421093081 59 


91 

92 

93 

94 

95 

96 

97 

98 

99 
100 


1.0000000000 OOOOOOOOOO 0000000403 90 

1.0000000000 OOOOOOOOOO 0000000201 95 

1.0000000000 OOOOOOOOOO OOOOOOOlOO 97 

1.0000000000 OOOOOOOOOO 0-000000060 49 

1.0000000000 OOOOOOOOOO 0000000025 24 

1.0000000000 OOOOOOOOOO 0000000012 62 

1.0000000000 OOOOOOOOOO 0000000006 31 

1.0000000000 OOOOOOOOOO 0000000003 16 

1.0000000000 OOOOOOOOOO OOOOOOOOOl 58 

1.0000000000 OOOOOOOOOO OOOOOOOOOO 79 
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% 1 

1 








1 ' 



QO 




i 

2 ' 

1.23370 

05501 

36169 

82735 

43113 

74984 

52 

3. i 

1.05179 

97902 

64644 

99972 

47708 

91322 

53 

4 i 

1.01467 

80316 

04192 

05454 

62534 

65507 

36 

5 ! 

1.00452 

37627 

95139 

61613 

35103 

15005 

25 

6 ' 

1.00144 

70766 

40942 

12190 

64785 

87137 

95 

7 

1.00047 

15486 

52376 

55475 

51116 

31491 

62 

8 

1.00015 

61790 

25296 

11930 

29872 

49295 

73 

9 

1.00005 

13451 

83843 

77259 

28179 

00542 

49 

10 

1.00001 

70413 

63044 

82548 

81839 

02299 

85 

11 

1.00000 

56660 

51090 

10935 

13982 

28677 

57 

12 

1.00000 

18858 

48583 

11957 

59088 

38380 

23 

13 

1.00000 

06280 

55421 

80231 

94634 

14671 

33 

14 

1.00000 

02092 

40519 

21150 

01063 

6B680 

27 

15 

1.00000 

00697 

24703 

12928 

80923 

30569 

73 

16 

1.00000 

00232 

37157 

37915 

67076 

73224 

55 

17 

' 1.00000 

00077 

44839 

45586 

96057 

36267 

66 

18 

i 1.00000 

00025 

81437 

55665 

97728 

44028 

10 

19 

' 1.00000 

00008 

60444 

11452 

28910 

74961 

54 

20 

; 1.00000 

00002 

86807 

69745 

55819 

97298 

22 

21 

i 1.00000 

00000 

95601 

16531 

13898 

90523 

75 

22 

1.00000 

OOOOO 

31866 

77514 

04436 

04295 

63 

23 

' 1.00000 

00000 

10622 

20240 

71484 

46317 

20 i 

24 

i 1.00000 

00000 

03540 

72294 

39205 

07790 

20 

25 

1.00000 

00000 

01180 

23874 

33476 

59586 

11 

26 

1.00000 

00000 

00393 

41246 

69144 

48232 

18 ! 

27 

1.00000 

00000 

00131 

13739 

94726 

72361 

55 ! 

28 ; 

1.00000 

00000 

00043 

71244 

85922 

91244 

69 

29 i 

1 1.00000 

00000 

00014 

57081 

26178 

76484 

44 

30 ! 

i 

; 1.00000 

1 

00000 

00004 

85693 

68234 

05075 

65 

31 

1 

' 1.00000 

00000 

OOOOl 

61897 

87979 

60992 

59 

32 

1.00000 

00000 

OOOOO 

53965 

95706 

86007 

73 

33 

1.00000 

00000 

OOOOO 

17988 

65178 

35206 

98 

34 

1.00000 

00000 

OOOOO 

05996 

21714 

66386 

40 
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n 

1 

35 

1.00000 00000 OOOOO 01908 73902 59727 02 

36 

1.00000 00000 00000 00666 24633 74095 52 

37 

1.00000 00000 OOOOO 00222 08211 15535 84 

38 

1.00000 00000 00000 00074 02737 03346 08 

39 

1.00000 OOOOO OOOOO 00024 67579 00748 86 

40 

1.00000 00000 00000 00008 22526 33609 65 

41 

1.00000 00000 OOOOO 00002 74175 44488 56 

42 

1.00000 00000 OOOOO OOOOO 91391 81493 25 

43 

1.00000 OOOOO OOOOO OOOOO 30463 93830 50 

44 

1.00000 OOOOO OOOOO OOOOO 10154 64610 05 

45 

1.00000 OOOOO OOOOO OOOOO 03384 88203 33 

46 

1.00000 OOOOO OOOOO OOOOO 01128 29401 10 

47 

1.00000 OOOOO OOOOO OOOOO 00376 09800 37 

48 

1.00000 OOOOO OOOOO OOOOO 00125 36600 12 

49 

1.00000 OOOOO OOOOO OOOOO 00041 78866 71 

50 

1.00000 OOOOO OOOOO OOOOO 00013 92955 57 

51 I 

1.00000 OOOOO OOOOO OOOOO 00004 64318 52 

52 I 

1.00000 OOOOO OOOOO OOOOO 00001 54772 84 

53 

1.00000 OOOOO OOOOO OOOOO OOOOO 51590 95 

54 

1.00000 OOOOO OOOOO OOOOO OOOOO 17196 98 

55 

1.00000 OOOOO OOOOO OOOOO OOOOO 05732 33 

56 

1.00000 OOOOO OOOOO OOOOO OOOOO 01910 78 

57 

1.00000 OOOOO OOOOO OOOOO OOOOO 00636 93 

58 

1.00000 OOOOO OOOOO OOOOO OOOOO 00212 31 

59 

1.00000 OOOOO OOOOO OOOOO OOOOO 00070 77 

60 

1.00000 OOOOO OOOOO OOOOO OOOOO 00023 59 

61 

1.00000 OOOOO OOOOO OOOOO OOOOO 00007 86 

62 

1.00000 OOOOO OOOOO OOOOO OOOOO 00002 62 

63 I 

1.00000 OOOOO OOOOO OOOOO OOOOO OOOOO 87 

64 1 

1.00000 OOOOO OOOOO OOOOO OOOOO OOOOO 29 

65 1 

1.00000 OOOOO OOOOO OOOOO OOOOO OOOOO 10 

66 

1.00000 OOOOO OOOOO OOOOO OOOOO OOOOO 03 

67 ; 

1 ; 

1.00000 OOOOO OOOOO OOOOO OOOOO OOOOO 01 
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n 


1 

.69314 

71805 

59945 

30941 

72321 

21458 

18 

2 

.82246 

70334 

24113 

21823 

62075 

83323 

01 

3 

.90154 

26773 

69695 

71404 

98036 

21133 

59 

4 

.94703 

28294 

97245 

91757 

65032 

34473 

53 

5 

.97211 

97704 

46909 

30593 

56551 

43553 

47 

6 

.98555 

10912 

97435 

10409 

84392 

44484 

96 

7 

.99259 

38199 

22830 

28267 

04257 

13133 

42 

8 

.99623 

30018 

52647 

89922 

72892 

60082 

80 

9 

.99809 

42975 

41605 

33076 

77830 

31852 

59 

10 

.99903 

95075 

98271 

56563 

92218 

45699 

36 

11 

.99951 

71434 

98060 

75414 

40941 

74828 

68 

12 

.99975 

76851 

43858 

19085 

31796 

78712 

74 

13 

.99987 

85427 

63265 

11549 

21749 

92816 

28 

14 

.99993 

91703 

45979 

71817 

09541 

92255 

40 

15 

.99996 

95512 

13099 

23808 

26329 

32628 

79 i 

16 

.99998 

47642 

14906 

10644 

16827 

74961 

43 ! 

17 

99999 

23782 

92041 

01197 

69378 

72241 

78 

18 

.99999 

61878 

69610 

11347 

96892 

26411 

60 

19 

.99999 

80935 

08171 

67510 

68564 

92965 

27 

20 

.99999 

90466 

11581 

52211 

50508 

42557 

74 

21 

.99999 

95232 

58215 

54281 

63166 

64327 

88 1 

22 

.99999 

97616 

13230 

82254 

78972 

04943 

08 

23 

.99999 

98808 

01318 

43950 

32238 

24845 

67 

24 

.99999 

99403 

98892 

39462 

83614 

03140 

21 ! 

25 

.99999 

99701 

98856 

96283 

44151 

33108 

53 ; 

26 

.99999 

99850 

99231 

99656 

87876 

61805 

85 ! 

27 

.99999 

99925 

49550 

48496 

35158 

5*2742 

09 

28 

.99999 

99962 

74753 

40010 

87275 

27670 

17 i 

1 29 

1 .99999 

99981 

37369 

41811 

21867 

46564 

99 

I 30 

( 

! .99999 

99990 

68682 

28145 

39786 

27279 

54 ; 

! 

i 31 

.99999 

99995 

34340 

33145 

42175 

14686 

t 

27 ! 

32 

.99999 

99997 

67169 

89595 

14908 

22815 

30 

i 33 

.99999 

99998 

83584 

85804 

60304 

72654 

66 

; 34 

.99999 

99999 

41792 

39904 

53159 

23880 

37 j 

1 35 

.99999 

99999 

70896 

18952 

98095 

22584 

75 i 

t 36 

.99999 

99999 

85448 

09143 

38847 

63955 

11 

1 37 

.99999 

99999 

92724 

04460 

65847 

50057 

16 

38 

.99999 

99999 

96362 

02193 

31687 

55501 

93 

39 

.99999 

99999 

98181 

01084 

32087 

35550 

13 

40 

.99999 

99999 

99090 

50538 

04788 

78091 

05 

41 

.99999 

99999 

99545 

25267 

65308 

73574 

43 

42 

.99999 

99999 

99772 

62633 

36958 

97734 

98 

43 

.99999 

99999 

99886 

31316 

53247 

64876 

06 

44 

.99999 

99999 

99943 

15658 

21546 

53364 

00 

45 

.99999 

99999 

99971 

57829 

09080 

83388 

10 

46 

.99999 

99999 

99985 

78914 

53976 

27195 

44 

47 

.99999 

99999 

99992 

89457 

26800 

08748 

02 

48 

.99999 

99999 

99996 

44728 

63337 

36086 

57 

49 

.99999 

99999 

99998 

22364 

31647 

78613 

09 

50 

j .99999 

1 

99999 

99999 

11182 

15816 

92829 

55 
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i n 

\ 

1 

! 







51 

.99999 

99999 

99999 

55591 

07906 

14255 

71 

52 

i .99999 

99999 

99999 

77795 

53952 

29741 

48 

53 

i .99999 

99999 

99999 

88897 

76975 

89075 

28 

54 

.99999 

99999 

99999 

94448 

88487 

85939 

15 

55 

j .99999 

99999 

99999 

97224 

44243 

90103 

41 

56 

.99999 

99999 

99999 

98612 

22121 

94096 

32 

57 

.99999 

99999 

99999 

99306 

11060 

96729 

70 

58 

.99999 

99999 

99999 

99653 

05530 

48258 

69 

59 

.99999 

99999 

99999 

99826 

52765 

24093 

96 

60 

.99999 

99999 

99999 

99913 26382 

62035 

19 

61 

.99999 

99999 

99999 

99956 

63191 

31013 

66 

62 

.99999 

99999 

99999 

99978 

31595 

65505 

52 

63 

.99999 

99999 

99999 

99989 

15797 

82752 

32 

: 64 

.99999 

99999 

99999 

99994 

57898 

91376 

02 

65 

.99999 

99999 

99999 

99997 

28949 

45687 

96 

66 

.99999 

99999 

99999 

99998 

64474 

72843 

96 

67 

.99999 

99999 

99999 

99999 

32237 

36421 

98 

1 68 

! .99999 

99999 

99999 

99999 

66118 

68210 

99 

1 69 

! .99999 

99999 

99999 

99999 

83059 

34105 

49 

70 

.99999 99999 

99999 

99999 

91529 

67052 

75 

71 

.99999 

99999 

99999 

99999 

95764 

83526 

37 

1 72 

.99999 

99999 

99999 

99999 

97882 

41763 

19 

! 73 

.99999 

99999 

99999 

99999 

98941 

20881 

59 

1 74 

.99999 

99999 

99999 

99999 

99470 

60440 

80 

! 75 

.99999 

99999 

99999 

99999 

99735 

30220 

40 

1 76 

.99999 

99999 

99999 

99999 

99867 

66110 

20 

77 

.99999 

99999 

99999 

99999 

99933 

82555 

10 

78 I 

.99999 

99999 

99999 

99999 

99966 

91277 

55 

79 ; 

.99999 

99999 

99999 

99999 

99983 

45638 

77 

80 i 

.99999 

99999 

99999 

99999 

99991 

72819 

39 

81 1 

.99999 

99999 

99999 

99999 

99995 

86409 

69 

82 i 

.99999 

99999 

99999 

99999 

99997 

93204 

85 

83 1 

.99999 

99999 

99999 

99999 

99998 

96602 

42 

84 1 

.99999 

99999 

99999 

99999 

99999 

48301 

21 

85 ' 

.99999 

99999 

99999 

99999 

99999 

74150 

61 

86 1 

.99999 

99999 

99999 

99999 

99999 

87075 

30 


87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 


.99999 99999 
.99999 99999 
.99999 99999 
.99999 99999 


99999 

,99999 

.99999 

.99999 

.99999 

.99999 

.99999 

.99999 

.99999 

.99999 


99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 


99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 


99999 99999 
99999 99999 


99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 


99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 

99999 


93537 65 
96768 83 
98384 41 
99192 21 

99596 10 
99798 05 
99899 03 
99949 51 
99974 76 
99987 38 
99993 69 
99996 84 

99998 42 

99999 21 



THE BERNOULLI POLYNOMIALS 


249 


n 


logs, 

1 


: 



V 

“ft 




2 

0.4977 0030 

2470 

7453 

4747 

4378 ‘ 

0.4522 4742 

0041 

0654 

9850 

6544 

2 

3 

1840 3417 

5391 

4914 

2150 

4959 ' 

1747 6263 

9299 

4435 

3642 

3111 

3 

4 

791 0987 

3067 

3356 

2976 

5227 , 

769 9313 

9764 

2468 

4494 

2619 

4 

5 

362 6225 

9649 

2279 

2286 

3397 : 

357 5501 

7483 

9242 

5713 

2818 

5 

6 

171 9438 

7602 

6582 

9096 

8717 

170 7008 

6850 

6365 

1295 

4135 

6 

7 

83 1461 

4969 

2752 

0485 

9397 

82 8383 

2856 

1335 

9253 

5124 

7 

8 

40 6906 

6307 

4129 

5523 

7580 

40 6140 

5366 

5178 

3056 

0524 

8 

9 

20 0637 

8701 

5282 

9035 

1191 

20 0446 

7574 

9624 

5066 

3073 

9 

10 

9 9408 

0865 

6690 

6068 

9992 

9 9360 

3574 

4369 

8021 

7856 

10 

11 

4 9406 

6533 

1469 

7697 

2817 

4 9394 

7269 

1046 

5497 

5692 

11 

12 

! 2 4605 

6278 

9788 

2382 

9000 

2 4602 

6470 

0345 

4567 

9526 

12 

13 1 

1 2270 

5818 

9115 

5783 

7198 

1 2269 

8367 

5278 

6927 

9906 

13 

14 

6124 

6259 

4682 

6463 

1441 

6124 

4396 

7254 

6447 

8378 

14 

15 

3058 

7768 

4964 

5994 

8821 

3058 

730f2 

8232 

7005 

2568 

15 

16 

1528 

2142 

6361 

1525 

2350 

1528 

2026 

2193 

3934 

4180 

,16 

17 

763 

7168 

4746 

5436 

5654 

763 

7139 

3706 

4589 

7250 

117 

18 

381 

7285 

9791 

5444 

5816 

381 

7278 

7031 

7499 

6631 

1 18 

19 

190 

8210 

8959 

1836 

9223 

190 

8209 

0769 

2628 

2571 

^ 19 

20 

95 

3961 

5788 

5130 

4460 

95 

3961 

1241 

0362 

3326 1 

20 

21 

47 

6932 

8730 

5530 

5682 

47 

6932 

7593 

6842 

7251 

21 

22 

23 

8450 

4742 

9841 

6384 

23 

8450 

4458 

7670 

1928 

22 

23 

11 

9219 

9188 

5861 

6264 

11 

9219 

9117 

5318 

8285 

23 

24 

5 

9608 

1872 

7469 

1450 

5 

9608 

1854 

9833 

4533 

24 

25 

2 

9803 

5030 

7052 

7878 

2 

9803 

5026 

2643 

8658 

25 

26 

1 

4901 

5547 

1733 

6874 

1 

4901 

5546 

0631 

4571 

26 

27 


7450 

7117 

6207 

8877 


7450 

7117 

3432 

3301 

27 

28 


3725 

3340 

1784 

9400 


3725 

3340 

1091 

0506 

28 

29 


1862 

6597 

2177 

8298 


1862 

6597 

2004 

3574 

29 

30 


931 

3274 

3198 

5984 


931 

3274 

3155 

2303 

30 

31 


465 

6629 

0639 

4957 


465 

6629 

0628 

6537 

31 

32 


232 

8311 

8334 

0546 


232 

8311 

8331 

3441 

32 

33 


116 

4155 

0172 

0229 


116 

4155 

0171 

3452 

33 

34 


58 

2077 

2087 

7333 


58 

2077 

2087 

5639 

34 

35 


29 

1038 

5044 

4547 


29 

1038 

5044 

4123 

35 

36 


14 

5519 

2189 

0936 


14 

5519 

2189 

0830 

36 

37 


7 

2759 

5983 

5031 


7 

2759 

5983 

5004 

37 

38 


3 

6379 

7954 

7373 


3 

6379 

7954 

7366 

38 

39 


1 

8189 

8965 

0305 


1 

8189 

8965 

0304 

39 

40 

I 


9094 

9478 

4026 



9094 

9478 

4026 

40 
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logS„ 


41 0.0000 0000 OOOO 4547 4737 8304 

42 2273 7368 4582 

43 1136 8684 0768 

44 568 4341 9876 

45 284 2170 9769 


46 

47 

48 

49 

50 


142 1085 4828 
71 0542 7395 
35 5271 3692 
17 7635 6844 
8 8817 8421 


51 

52 

53 

54 

55 


4 4408 9210 
2 2204 4605 
1 1102 2303 
5551 1151 
2775 5576 


56 

1387 7788 

57 

693 8894 

58 

346 9447 

■ 58 

173 4723 

' 60 

86 7362 

61 

43 3681 

; 62 ; 

21 6840 

■ 63 

10 8420 

i 64 

5 4210 

; 65 

2 7105 


66 

1 S553 

67 

6776 

68 

3388 

69 

1694 

70 

847 


71 

424 

72 

212 

73 

106 

74 

53 

75 

26 

76 

13 

77 

7 

78 

3 

79 

2 

80 

1 


0.0000 0000 0000 4547 4737 8304 

41 

2273 7368 4582 

42 

1136 8684 0768 

43 

568 4341 9876 

44 

284 2170 9769 

45 

142 1085 4828 

46 

71 0542 7395 

47 

35 5271 3692 

48 

17 7635 6844 

49 

8 8817 8421 

50 

4 4408 9210 

51 

2 2204 4605 

52 

1 1102 2303 

53 

5551 1151 

54 

2775 5576 

55 

1387 7788 

56 

693 8894 

57 

346 9447 

58 

173 4723 

59 

86 7362 

60 

43 3681 

61 

21 6840 

62 

10 8420 

63 

5 4210 

64 

2 7105 

65 

1 3563 

66 

6776 

67 

3388 

68 

1694 

69 

847 

70 

424 

71 

212 

72 

106 

73 

53 

74 

26 

75 

13 

76 


77 


78 


79 


80 
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TABLE 34 

Coefficients in Lubbock’s Summation Formula 

Description,'. Values of -A«(r) , % = 2, 8, 4, 5, 6 and 7, to 12 decimal 
places from r =2 to r = 100- 
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T 

A^(r) 

A^(r) 

r 

2 ; 

0.125000 000000 0.062500 000000 i 

0.039062 500000 

2 

3 i 

0.222222 222222 0.111111 111111 

0.069958 847737 

3 

4 

0.312500 000000 0.156250 000000 

0.098632 812500 

4 

5 

0.400000 000000 0.200000 000000 

0.126400 000000 

5 

6 

0.486111 111111 0.243055 555566 

0.168710 1-33745 

6 

7 

0.571428 571428 0.285714 285714 

0.180758 017492 

7 

8 

0.656250 000000 0.328125 000000 

0.207641 601662 

8 

9 

0.740740 740741 0.370370 370370 

0.234415 485444 

9 

10 

0.825000 000000 0.412500 000000 

0.261112 500000 

10 

11 

0.900090 909091 0.454545 454545 

0.287753 568745 

11 

12 

0.993055 555556 0.496527 777778 

0.314352 655608 

12 

13 

1.076923 076923 0.538461 538462 

0.340919 435595 

13 

14 

1.160714 285714 ; 0.580357 142857 

0.367460 823615 

14 

15 

1.244444 444444 : 0.622222 222222 

0.393981 893005 

15 

16 

1.328125 000000 . 0.664062 500000 

0.420486 450195 

16 

17 

1.411764 705882 ^ 0.705882 352941 

0.446977 406880 

17 

18 

1.495370 370370 0.747685 185185 

0.473457 028274 

18 

19 

1.578947 368421 0.789473 684210 

0.499927 103076 

19 

20 

1.662500 000000 0.831250 000000 

0.526389 062600 

20 

21 

1.746031 746032 i 0.873015 873016 

0.552844 065317 

21 

22 

1.829545 454545 1 0.914772 727272 

0.579293 059730 

22 

23 

1.913043 478260 ; 0.956521 739130 

0.605736 829128 

23 

24 

1.996527 777778 : 0.998263 888889 

0.632176 026395 

24 

25 

2.080000 000000 I 1.040000 OOOOOO 

0.658611 200000 

25 

26 

2.163461 538462 ' 1.081730 769230 

0.685042 814065 

26 

27 

2.246913 580247 1 1.123456 790123 

0.711471 263979 

27 

28 

2.330357 142857 : 1.166178 571428 

0.737896 888666 

28 

29 

2.413793 103448 i 1.206896 551724 

0.764319 980319 

29 

30 

2.497222 222222 1 1.248611 111111 

0.790740 792182 

30 

31 

I 2.580645 161290 ^ 1.290322 580645 

0.817159 544829 

31 

32 

2.664062 500000 1.332031 250000 

0.843576 431275 

32 

S3 

2.747474 747478 ^ 1.873737 373737 

0.869991 621139 

33 

34 

2.830882 352941 1.415441 176470 

0.896405 264095 

34 

35 

i 2.914285 714286 i 1.457142 857143 

0.922817 492711 

35 

36 

2.997685 185185 1.498842 592593 

0.949228 424831 

36 

37 

3.081081 081081 1.540540 540541 

1 0.975638 165559 

37 

38 

3.164473 684210 1.582236 842105 

! 1.002046 808937 

38 

39 

3.247863 247863 ; 1.623931 623932 

i 1.028454 439369 

39 

40 

3.331250 000000 : 1.665625 000000 

1.054861 132813 

40 

41 

3.414634 146341 ' 1.707317 073171 

1.081266 957821 

41 

42 

3.498015 873016 ! 1.749007 936507 

1.107671 976418 

42 

43 

3.581395 348837 i 1.790697 674418 

1.134076 244859 

43 

44 

3.664772 727273 S 1.832386 363636 

1.160479 814285 

44 

45 

3.748148 148148 ^ 1.874074 074074 

1 1.186882 731292 

45 

46 

3.831521 739130 , 1.915760 869565 

1 1.213285 038424 

46 

47 

3.914893 617021 | 1.957446 808510 

1 1.239686 774607 

47 

48 

3.998263 888889 1.999131 944444 

! 1.266087 975522 

48 

49 

4.081632 653061 I 2.040816 326530 

1 1.292488 673937 

49 

50 

4.165000 000000 j 2.082500 000000 

1.318888 900000 

50 
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r 

A,{r) 


A,(r) 

i 

r 

51 

4.248366 013071 

2.124183 006535 

; 1.345288 681494 

: 51 

52 

4.331730 769230 

2.165865 384615 

; 1.371688 044066 

; 52 

53 

4.415094 339622 

2.207547 169811 

i 1.398087 011426 

‘ 53 

54 

4.498466 790123 

2.249228 395061 

1.424485 605528 

: 54 

55 

4.581818 181818 

2.290909 090909 

1.450883 846734 

55 

56 

4.665178 571428 

2.332589 285714 

1.477281 753941 

1 56 

57 

4.748538 011695 

2.374269 005847 

1.603679 344732 

i 57 

58 

4.831896 551724 

2.415948 275862 

1.530076 635471 

i 58 

5^ 

4.915254 237288 

2.457627 118644 

1.556473 641417 

( 59 

60 

4.998611 111111 

2.499305 555556 

1.582870 376800 

1 60 

61 

5.081967 213114 

2.540983 606557 

1.609266 854935 

61 

62 

5.165322 580645 

2.582661 290322 

1.635663 088265 

62 

63 

5.248677 248677 

2.624338 624339 

1.662059 088447 

63 

64 

5.332031 250000 

2.666016 625000 

1.688454 866409 

64 

65 

5.415384 615385 

2.707692 307692 

1.714850 432408 

! 65 

66 

5.498737 373737 

2.749368 686869 

1.741245 796078 

! 66 

67 

5.5S2089 562238 

2.791044 776119 

1.767640 966476 

67 

68 

5.665441 176470 

2.832720 588235 

1.794035 952129 

68 

69 

5.748792 270531 

2.874396 135265 

1.820430 761071 

69 

70 

5.832142 857143 

2.916071 428571 

1.846825 400874 

70 

71 

5.915492 957746 

2.967746 478873 

1.873219 878686 

71 

72 

5.998842 592593 

2.999421 296296 

1.899614 201252 

72 

73 

6.082191 780821 

3.041095 890410 

1.926008 374956 

73 

74 

6.165540 540541 

3.082770 270270 

1.952402 405830 

74 

75 

6.248888 888889 

3.124444 444444 

1.978796 299589 ^ 

75 

76 

6.332236 842105 

3.166118 421052 

2.005190 061643 

76 

77 

6.415584 415584 

3.207792 207792 

2.031583 697125 

77 

78 

6.498931 623932 

3.249465 811965 

2.057977 210904 

78 

79 

6.582278 481012 

3.291139 240506 

2.084370 607599 

79 

80 

6.665625 000000 

3.332812 500000 

2.110763 891602 

80 

81 

6.748971 193415 

3.374485 596707 

2.137157 067085 

81 

82 

6.832317 073171 

3.416158 536585 

2.163550 138020 

82 

83 

6.915662 650602 

3.457831 325301 

2.189943 108186 

83 

84 

6.999007 936507 

3.499503 968253 

2.216335 981179 

84 

85 

7.082352 941176 

3.541176 470588 

2.242728 760432 

85 

86 

7,165697 674418 

3.582848 837209 

2.269121 449212 ! 

86 

87 

7.249042 145593 

3,624521 072796 

2.295514 050640 ! 

87 

88 

7,332386 363636 

3.666193 181818 j 

2.321906 567694 i 

88 

89 

7.415730 337078 

3.707865 168539 i 

2.348299 003217 ^ 

89 

90 

7,499074 074074 

3.749537 037037 | 

2.874691 001905 | 

90 

91 

7.582417 582418 

3,791208 791209 i 

2.401083 640427 i 

91 

92 

7.665760 869565 

3.832880 434782 1 

2.427475 847195 ‘ 

92 

93 

7.749103 942652 

3.874551 971326 j 

2.453867 982611 

93 i 

94 

7.832446 808510 

3.916223 404255 ; 

2.480260 048954 

94 ; 

95 1 

7.915789 473684 

3.957894 736842 i 

2.506652 048403 

95 i 

96 ! 

7.999131 944444 

3.999565 972222 | 

2.533043 983049 

96 

97 i 

8.082474 226804 

4.041237 113402 i 

2,559435 854901 

97 

98 ■ 

8.165816 326530 

4.082908 163265 j 

2.5S5S27 665875 

98 

99 ; 

8.249168 249158 

4.124579 124579 j 

2.612219 417817 

99 : 

100 i 

8.332500 000000 

4.166250 000000 ; 

2.638611 112500 

100 
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r 

45(^) 1 


A.(r) 

r 

2 

! 

.027343 760000 i 

.020507 

812500 

.016113 

281250 

2 

3 

.049382 716051 | 

.037341 

868617 

.029568 

663308 

3 

4 

.069824 218750 i 

.052947 

998048 

.042037 

963870 

4 

5 

.089600 000000 i 

,068032 

000000 

.054080 

000000 

5 

6 

.109037 422841 i 

.082848 

549908 

.065901 

595960 


7 

.128279 883381 j 

.097510 

391078 

.077595 

219679 

! 7 

8 

.147399 902343 t 

.112074 

851991 

.089208 

126073 

1 8 

9 

.166438 042981 ^ 

.126574 

100731 

.100766 

908588 

! 9 

10 

.185418 750000 ‘ 

.141027 

562500 

.112287 

656250 

10 

11 1 

.204357 625846 | 

.155447 

653228 

.123780 

665749 

11 

12 

.223265 094524 

.169842 

676279 

.135262 

829453 

12 

13 

.242148 384163 I 

.184218 

393561 

.146708 

933373 

13 

14 

.261012 663996 ! 

.198578 

928038 

.158162 

403908 

14 

15 

.279861 728397 i 

.212927 

307423 

.169585 

758266 

15 

16 

.208698 425293 i 

.227265 

805006 

.181010 

887026 

16 

17 

.317524 933850 ; 

.241596 

160747 

.192429 

240719 

17 

15 

.279861 728397 i 

.212927 

307423 

.169585 

758266 

15 

19 

.355153 812609 1 

.270237 

579353 

.215249 

874903 

19 

20 

.373958 593750 i 

.284550 

568360 

.226653 

764650 

20 

21 

.392758 161469 

.298859 

389421 

.238054 

183272 

21 

22 

.411553 225959 ; 

.313164 

610180 

.249451 

603397 

22 

23 

.430344 374132 

.327466 

699644 

.260846 

415403 

23 

24 

.449132 095149 

.341766 

048828 

.272238 

944969 

24 

25 

.467916 800000 | 

.356062 

986240 

.283629 

465600 

25 

26 

.486698 836483 i 

.370357 

789901 

.295018 

208818 

26 

27 

.505478 500908 ! 

.384650 

696676 

.306405 

371862 

27 

28 

.524256 047285 ; 

.398941 

909657 

.317791 

123906 

28 

29 

.543031 694617 1 

.413231 

603938 

.329175 

610770 

29 

30 

.561805 632718 : 

.427519 

931295 

.340558 

958892 ; 

30 

31 

.580578 026922 i 

.441807 

023892 

.351941 

278299 ’ 

31 

32 

.599349 021913 1 

.456092 

997455 

.363322 

665448 ; 

32 

33 

.618118 744841 1 

.470377 

953641 

.374703 

204989 ! 

33 

34 

.636887 307908 

.484661 

982159 

.386082 

971628 1 

34 

35 

.655654 810496 

.498945 

162502 

.397462 

031618 : 

35 

86 

.674421 340951 

.513227 

565319 

.408840 

443810 ■ 

36 

37 

.693186 978068 ' 

.527509 

253619 

.420218 

260692 ; 

37 

38 

'.711951 792354 ! 

.541790 

283791 

.431595 

529237 : 

38 

39 

.730715 847088 

.556070 

706414 

.442972 

291544 ; 

39 

40 

.749479 199219 

,570350 

567078 1 

.454348 

585664 ; 

40 

41 

.768241 900147 

,584629 

906861 

.465724 

445768 i 

41 

42 

,787003 996374 ; 

.598908 

762962 ! 

.477099 

902865 i 

42 

43 

.805765 530079 i 

.613187 

169121 : 

.488474 

985075 ! 

43 

44 

.824526 539609 ■ 

.627465 

155994 

.499849 

717910 1 

44 

= 45 

.843287 059901 i 

.641742 

751645 

.511224 

124707 1 

45 

1 46 

.862047 122854 ! 

.656019 

981280 1 

.522598 

226703 ! 

46 

! 47 

.880806 757656 ! 

,670296 

868504 i 

.533972 

043251 I 

47 

> 48 

.899565 991061 ' 

.684573 

434682 

.545345 

592344 i 

48 

i 49 

.918324 847640 : 

.698849 

699425 

.556718 

890252 

49 

i SO 

.937083 350000 

.713125 

680821 

.568091 

952053 ! 

50 
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r 

A,(r) 

A 

6(’') 

A,(r) 

r 

51 

0.955841 

518974 

0.727401 

395544 

0.579464 

791658 

51 

52 

0.974599 

373792 

0.741676 

858968 

0.590837 

421868 . 

52 

53 

0.993356 

932234 

0.755952 

085302 

0.602209 

854499 

53 

54 

1.012114 

210762 

0.770227 

087739 

0.613582 

100587 

54 

55 

1.030871 

224647 

0,784501 

878490 

0.624954 

170297 

55 

56 

1.049627 

988055 

0.798776 

468865 

0.636326 

073022 

56 : 

57 

1.068384 

514175 

0.813050 

869427 

0.647697 

817583 

57 1 

58 

1.087140 

815275 

0,827325 

090004 

0.659069 

412196 

58 i 

59 

1.105896 

902804 

0.841599 

139709 

0.670440 

864372 

59 : 

60 

1.124652 

787423 

0.855873 

027121 

0.681812 

181256 

60 , 

61 

1.143408 

479124 

0.870146 

760204 

0.693183 

369730 

61 1 

62 

1.162163 

987237 

0.884420 

346439 

0.704554 

435755 

62 ; 

63 

1.180919 

320502 

0.898693 

792788 

0.715925 

385189 

63 ' 

64 

1.199674 

487113 

0.912967 

105834 

0.727296 

223564 

64 1 

65 

1.218429 

494766 

0.927240 

291723 

0.738666 

954960 

65 j 

66 

1.237184 

350683 

0,941513 

356221 

0.750037 

587226 

66 ■ 

67 

1.255939 

061655 

0.955786 

304776 

0.761408 

121867 

67 i 

68 

1.274693 

634077 

0.970059 

142502 

0.772778 

564164 

68 i 

69 

1.293448 

073975 

0.984331 

874198 

0.784148 

918079 

69 I 

70 

1.312202 

387026 

0.998604 

504447 

0.795519 

187502 

70 1 

71 

1.330956 

578593 

1.012877 

037496 

0.806889 

375896 

71 i 

72 

1.349710 

653730 

1.027149 

477411 

0.818259 

486694 

72 i 

73 

1.368464 

617229 

1.041421 

828024 

0.829629 

523080 

73 1 

74 

1.387218 

473610 

1.055694 

092935 

0.840999 

488033 

74 ! 

75 

1.405972 

227162 

1.069966 

275610 

0.852369 

384498 

75 

76 

1.424725 

881939 

1,084238 

379246 

0.868739 

215068 

76 

77 

1.443479 

441791 

1.098510 

406961 

0.875108 

982384 

77 

78 

1.462232 

910374 

1,112782 

361653 

0.886478 

688836 

78 

79 

1.480986 

291146 

1.127054 

246105 

0.897848 

336769 1 

79 

80 

1.499739 

587403 

1.141326 

062950 

0.909217 

928370 

80 

81 

1.518492 

802275 

1.155597 

814687 

0.920587 

465709 

i 

81 ; 

82 

1.537245 

938738 

1.169869 

503699 

0.931956 

950781 ' 

82 

83 

1.555998 

999603 i 

1.184141 

132253 

0.943326 

385554 

83 1 

84 

1.574751 

987643 

1.198412 

702514 

0.954695 

771587 

84 1 

85 

1,593504 

905354 

1,212684 

216531 

0.966065 

110836 

85 1 

86 

1.612257 

755214 

: 1.226955 

676272 

0.977434 

404857 

86 j 

87 

1.631010 

539562 

! 1.241227 

083603 

0.988803 

655204 

87 i 

88 

1.649763 

260632 

! 1.255498 

440323 

1.000172 

863391 

88 

89 

1.668515 

920556 

! 1.269769 

748115 

1.011542 

030784 

89 

90 

1.687268 

521377 

; 1.284041 

008629 

1.022910 

263720 

90 ; 

91 

1.706021 

065037 

i 1.298312 

223414 

1.034280 

248674 

91 

92 

1.724773 

553401 

I 1.312583 

393971 

1.045649 

301724 

92 i 

93 

1.743525 

988253 

; 1.326854 

521716 

1.057018 

319090 

93 i 

94 

1.762278 

371304 

1.341125 

608014 

1.068387 

301903 

94 1 

95 

1.781030 

704184 

1.355396 

654184 

1.079756 

251293 

95 1 

96 

1.799782 

988463 

1.369667 

661474 

1.091125 

168283 

96 

97 

1.818535 

225651 

1.383938 

631100 

1.102494 

053898 ^ 

97 

98 

1.837287 

417180 

1.398209 

564181 

1.113862 

909030 1 

98 

99 

1.856039 

564437 

1.412480 

461864 

1.125231 

734693 ; 

99 

100 

1.874791 

668750 

1,426751 

325184 

1.136600 

531710 ; 

100 
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TABLE 35 

Sums of Powers of integers 

Descri'ption- Values of Sniv) from u — 1 to « = 10 for the range 
p — 1 to p = 100. Also values of Si{p), Si(p) and Sz(p) 
from p = 101 to p = 1000. 
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MATHEMATICAL TABLES 


! 

V 

\ 


SAP) 

SAP) 

sAp) 

SrAp) 

P 

1 ! 

1 

1 

1 

1 

1 

1 

2 

3 

5 

9 

17 

83 

2 

3 

6 

14 

36 

98 

276 

8 

4 

10 

30 

lOO 

354 

1300 

4 

5 

15 

55 

225 

979 

4425 

5 

6 

21 

91 

441 

2275 

12201 

6 

7 

28 

140 

784 

4676 

29008 

7 

8 

36 

204 

1296 

8772 

61776 

8 

9 

45 

285 

20t25 

15333 

120825 

9 

10 

55 

385 

3025 

25333 

220825 

10 

11 

66 

506 

4356 

39974 

381876 

11 

12 

78 

650 

6084 

60710 

630708 

12 

13 

91 

819 

8281 

89271 

1002001 

13 

14 1 

105 

1015 

11025 

127687 

1539825 

14 

15 i 

120 

1240 

14400 

178312 

2299200 

15 

16 

136 

1496 

18496 

243848 

3347776 

16 

17 

153 

1785 

• 23409 

327369 

4767633 

17 

18 

171 

2109 

29241 

432345 

6657201 

18 

19 

190 

2470 

36100 

562666 

9133300 

19 

20 

210 

2870 

44100 

; 722666 

12333300 

20 

21 

231 

3311 

53361 

917147 

16417401 

21 

22 

253 

3795 

64009 

1151403 

21571033 

22 

23 

276 

43124 

76176 

: 1431244 

28007376 

23 

24 

300 

! 4900 

90000 

i 1763020 

35970000 

24 

25 

325 

i 5525 

105625 

i 2153645 

i 45735625 

25 

26 

351 

i 6201 

123201 

i 2610621 i 

1 57617001 

26 

27 

378 

' 6930 

142884 

1 3142062 I 

71965908 

27 

28 

406 

7714 

1 164836 

i 3756718 | 

89176276 

28 

29 

435 

i 8555 

1 189225 

4463999 i 

109687425 

29 

30 

465 

; 9455 

1 216225 

5273999 i 

, j 

133987425 

30 

31 

496 

10416 

i 246016 

6197520 : 

162616576 

31 

32 

528 

11440 

278784 

' 7246096 ! 

196171008 

32 

33 

561 

12529 

314721 

i 8432017 ' 

235306401 

33 

34 

595 

13685 

i 354025 

; 9768353 i 

280741825 

34 

35 

630 

14910 

i 396900 

' 11268978 : 

333263700 i 

35 

36 

666 

16206 

1 443556 i 

1 12948594 ! 

393729876 

36 

37 

703 

17575 

! 494209 , 

; 14822755 i 

463073833 ' 

37 

38 

741 

19019 

' 549081 i 

1 16907891 1 

542309001 1 

38 

39 

780 

20540 

i 608400 i 

I 19221332 

632533200 i 

39 

: 40 

! 

820 

22140 

! 672400 : 

i j 

21781332 

734933200 | 

40 

! 41 

i 861 

23821 

! 741321 i 

24607098 

850789401 ! 

41 

1 42 

903 

25585 

815409 ; 

27718789 

981480633 

42 

! 43 

I 946 

27434 

894916 ! 

31137590 

1128489076 ! 

43 

i 44 

990 

29370 

980100 

34885686 

1293405300 | 

44 

’ 45 

! 1035 

31395 

1071225 

38986311 

1477933425 ^ 

45 

46 

; 1081 

33511 

1168561 

43463767 

1683896401 i 

46 

47 

' 1128 

i 35720 

1272384 

48343448 

1913241408 : 

47 

j 48 

1176 

38024 

1382976 

53651864 

2168045376 i 

48 

! 49 

1225 

40425 

1500625 

59416665 

2450520625 j 

49 

j 50 

1 1275 ■ 

42925 

i 

1625625 1 

65666665 

2763020625 I 

50 
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p 

S,(r) 

s.. (l>) 

S,(1>) 


S-(p) 

P 

51 

1326 

45526 

1758276 

72431866 

3108045876 

51 j 

52 

1378 

48230 

1898884 

79743482 

3488249908 

52 j 

53 

1431 

51039 

2047761 

87633963 

3906445401 

5S f 

54 

1485 

53955 

i 2205225 

96137019 

4365610425 

54 1 

55 

1540 

56980 

! 2371600 

105287644 

4868894800 

55 ; 

56 

1596 

60116 

2547216 

115122140 

5419626576 

56 . 

57 

1653 

63365 

2732409 

125678141 

6021318633 

57 ; 

58 

1711 

eQT29 

2927521 

136994637 

6677675401 

5S ’ 

59 

1770 

70210 

3132900 

149111998 

7392599700 

59 ; 

60 

1830 

73810 

3348900 

162071998 

8170199700 

60 ■ 

61 

1891 

77531 

3575881 

175917839 

9014796001 

61 

62 

1953 

81375 

i 3814209 

190694175 

9930928833 

62 

63 

2016 

85344 

1 4064256 

206447136 

10923365376 

63 

64 

2080 

89440 

i 4326400 

223224352 

11997107200 

64 

65 

2145 

93665 

i 4601025 

241074977 

13157397825 

65 

66 

2211 

98021 

I 4888521 

260049713 

14409730401 

66 

67 

2278 

102510 

1 518928^4 

280200834 

15759855508 

67 

68 

2346 

107134 

5503716 

301582210 

17213789076 

68 

69 

2415 

111895 

5832225 

824249331 

18777820425 

69 

70 

2485 

116795 

6175225 

348259331 

20458520425 

70 

71 

2556 

121836 

6533136 

373671012 

22262749776 

71 

72 

2628 

127020 

6906384 

400544868 

24197667408 

72 

73 

2701 

132349 

7295401 

428943109 

26270739001 

78 

74 

2775 

137825 

7700625 

4589f2968o 

28489745625 

74 

75 

1 2850 1 

143450 

8122500 

490570310 

30862792500 

75 

76 

1 2926 ; 

149226 

8561476 

523932486 

33398317876 

76 

77 

3003 i 

155155 

9018009 

559085527 

36105102033 

77 ■ 

78 

3081 ^ 

161239 

9492561 

596100583 

38992276401 

78 

79 

3160 : 

167480 

9985600 

635050664 

42069332800 

79 

80 

3240 

173880 

10497600 

676010664 

45346132800 

80 

81 i 

3321 1 

180441 

11029041 

719057385 

48832917201 

81 ' 

82 1 

3403 1 

187165 

11580409 

764269561 

52540315633 

82 

83 1 

3486 

194054 ' 

12152196 

811727882 

56479356276 

83 

84 i 

3570 : 

201110 

12744900 

861515018 

60661475700 

84 

85 

3655 I 

208335 

13359025 

913715643 

65098528825 

86 

86 

3741 : 

215731 

13995081 

968416459 

69802799001 

86 

87 

3828 : 

223300 I 

14653584 

1025706220 

74787008208 

87 

88 

3916 , 

231044 i 

15335056 

1085675756 

80064327376 

88 

89 i 

4005 ' 

238965 1 

16040025 

1148417997 

85648386825 

89 

90 

4095 

247065 1 

16769025 

1214027997 

91553286825 

90 

91 

4186 : 

255346 

17522596 

1282602958 

97793608276 

91 

92 

4278 

263810 

18301284 

1354242254 

104384423508 

92 ; 

93 

4371 i 

272459 

19105641 

1429047455 

111341307201 

93 

94 

4465 ' 

281295 

19936225 

1507122351 

118680347425 

94 ' 

95 

4560 

290320 

20793600 

1588572976 

126418156800 

95 ; 

96 

4656 I 

299536 

21678336 

1673507632 

134571883776 

96 1 

97 

4753 1 

308945 

22591009 

1762036913 

143159224033 

97 I 

98 

4851 ! 

318549 

23532201 

1854273729 

152198432001 

98 ‘ 

99 

4950 1 

328350 

24502500 

1950333330 

16170S332500 

99 

100 

5050 i 

338350 1 

25502500 

2050333330 

17170S332500 

100 
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MATHEMATICAL TABLES 



P 

Se(p) 

SAP) 

Ssip) 

P 


1 

1 

1 

1 

1 


2 

65 

129 

257 

2 


3 

794 

2316 

6818 

3 


4 

4890 

18700 

72354 

4 


5 

20515 

96825 

462979 

5 


6 

67171 

376761 

2142595 

6 


7 

184820 

1200304 

7907396 

7 


8 

446964 

3297456 

24684612 

8 


9 

978405 

8080425 

67731333 

9 


10 

1978405 

18080425 

167731333 

10 


11 

3749966 

37567596 

382090214 

11 


12 

6735950 

73399404 

812071910 

12 


13 

11562759 

136147921 

1627802631 

13 


14 

19092295 

241561425 

3103591687 

14 


15 

30482920 

412420800 

^ 5666482312 

15 


16 

47260136 

680856256 

9961449608 

16 


17 

71397705 

1091194929 

16937207049 

17 


18 

105409929 

1703414961 

27957167625 

18 


19 

152455810 

2597286700 

44940730666 

19 


20 

216455810 

3877286700 

70540730666 

20 


21 

302221931 

5678375241 

108363590027 

21 


22 

415601835 

8172733129 

163239463563 

22 


23 

563637724 

11577558576 

241550448844 

23 


24 

754740700 

16164030000 

351625763020 

24 


25 

998881325 

22267545625 

504213653645 

25 


26 

1307797101 

30299355801 

713040718221 

26 


27 

1695217590 

40759709004 

995470254702 

27 


28 

2177107894 

54252637616 

1373272253038 

28 


29 

2771931215 

71502513825 

1873518665999 

29 


30 

3500931215 

93372513825 

2529618665999 

30 


31 

4388434896 

120885127936 

3382509703440 

31 


32 

5462176720 

155244866304 

4482021331216 

32 


33 

6753644689 

197863309281 

5888429949457 

33 


34 

8298449105 

250386659425 

7674223854353 

34 


35 

10136714730 

314725956300 

9926099244978 

35 


36 

12313497066 

393090120396 

12747209152434 

36 


i 37 

14879223475 

488021997529 

16269688606355 

37 


1 38 

17890159859 

602437580121 

20607480744851 

38 


39 

21408903620 

739668586800 

25959490005332 

39 


I 40 

I 25504903620 

903508586800 

32513090005332 

40 


i 41 

1 30255007861 

1098262860681 

40498015234453 

41 

1 42 

i 35744039605 

1328802193929 

50180667230869 

42 

! 43 

! 42065402654 

1600620805036 

61868867508470 

43 

! 44 

49321716510 

1919898614700 

75917091133686 

44 


; 45 

i 57625482135 

2293568067825 

92732216524311 

45 


i 46 

i 67099779031 

2729385725041 

112779828756247 

46 


' 47 

77878994360 

3236008845504 

136591115418008 

47 


48 

i 90109584824 

3823077187776 

164770395847064 

48 


49 

j 103950872025 

4501300,260625 

198003326416665 

49 


50 

1 119575872025 

5282650260625 

237065826416665 

50 
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p 

SbO) 

SAP) 

sAp) 

P 

51 

137172159826 

6179960938476 

282833770987066 

51 

52 

156942769490 

7208032641004 

336293499518522 

52 

53 

179107130619 

8382743780841 

398553189929883 

53 

54 

203902041915 

9721668990825 

470855151269019 

54 

65 

231582682540 

11244104225200 

554589089159644 

55 

56 

262423661996 

12971199074736 

651306400733660 

56 

57 

296720109245 

14926096567929 

762735557845661 

57 

58 

334788801789 

17134080735481 

890798639563677 

68 

59 

876969335430 

19622732220300 

1037629077167998 

59 

60 

423625335430 

22422092220300 

1205590677167998 

60 

61 

475145709791 

25564835056321 

1397297990165279 

61 

62 

531945945375 

29086449662529 

1615638095750175 

62 

63 

594469447584 

33025430301696 

1863793876017690 

63 

64 

663188924320 

37423476812800 

2145268852728352 

64 

65 

738607814945 

42325704703425 

2463913665618977 

65 

66 

821261764961 

47780865404481 

2823954271888673 

66 

67 

911720147130 

53841577009804 

3230021949445314 

67 

68 

1010587629754 

60564565828236 

3687185189098690 

68 

69 

1118505792835 

68010919080825 

4200983563527331 

69 

70 

1236154792835 

76246349080825 

4777463663527331 

70 

71 

1364255076756 

85341469239216 

5423217194773092 

71 

72 

1503569146260 

95372082243504 

6145421331081828 

72 i 

73 

1654903372549 

106419480762601 

6951881422975909 

73 1 

74 

1819109862725 

118570761035625 

7851076163179685 

74 1 

75 

1997088378350 

131919149707500 

8852205313570310 

75 } 

76 

2189788306926 

146564344279276 

1 9965240101025286 

76 i 

77 

2398210687015 

162612867546129 

11200976392572967 

77 ! 

78 

2623410287719 

180178436401041 

12571090763256103 

78 ■ 

79 

2866497743240 

199382345387200 

14088199573162664 

79 ) 

80 

3128641743240 

220353865387200 

15765921173162664 

80 

81 

3411071279721 

243230657842161 

17618941362014505 i 

81 : 

82 

3715077951145 

268159204898929 j 

19663082220669481 i 

82 

83 

4042018324514 

295295255888556 i 

21915374452808522 

83 

84 

4393316356130 

324804290544300 i 

24394133363891018 

84 

85 

4770465871755 

356861999372425 1 

27119038614281643 

85 

86 

5175033106891 

391654781594121 i 

30111217885347499 

86 

87 

5608659307900 

429380261081904 ' 

33393334600784620 

87 

88 

6073063394684 

470247820718896 

36989679848839916 

88 

89 

6570044685645 

514479155614425 

40926268654541997 : 

89 

90 

7101485685645 

562308845614425 

45230940754541997 

90 

91 

7669354937686 

613984947550156 

49933466030693518 

91 

92 

8275709939030 

669769607673804 

55065654762069134 

92 

93 

8922700122479 

729939694734561 

60661472858719535 

93 

94 

9612669903535 

794787454153825 

66757162244130351 

94 

95 

10347661794160 

864621183763200 

73391366557020976 

95 

96 

11130419583856 

939765931574016 

80605262346859312 

96 

97 

11963391588785 

1020564216052129 

88442695941236273 

97 

98 

12849233969649 

1107376769376801 

96950326167054129 

98 : 

99 

13790714119050 

1200583304167500 

106177773111333330 

99 

100 1 

1 14790714119050 

1300583304167500 

116177773111333330 

lOO 
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MATHEMATICAL TABLES 


1 p 

s,(p) 

S,o(p) 

V 

1 

1 

1 

1 

2 

513 

' 1025 

2 

3 

20196 

60074 

3 

4 

282340 

; 1 108650 

4 

5 

2 235465 

10 874276 

5 

6 

12 313161 

1 71 340451 

6 

7 

52 666768 

353 815700 

7 

8 

186 884496 

1427 557524 

8 

9 

574 304985 

4914 341925 

9 

10 

1574 304985 

14914 341925 

10 

11 

3932 252676 

40851 766526 

11 

12 

9092 033028 

102769 130750 

12 

13 

19696 532401 

240627 622599 

13 

14 

40357 579185 

529882 277575 

14 

15 

78800 938560 

1 106532 668200 

15 

16 

147520 415296 

2 206044 295976 

16 

17 

266108 291793 

4 222038 196425 

17 

18 

' 464467 582161 

7 792505 423049 

18 

19 

787155 279940 

13 923571 680850 

19 

20 

j 1 299155 279940 

24 163571 680850 

20 

! 21 

2 093435 326521 

40 843452 659051 

21 

22 

3 300704 544313 

67 403375 450475 

22 

23 

5 101857 205776 

108 829886 664124 

23 

24 

7 743664 746000 

172 233267 629500 

24 

25 

11 558362 011625 

! 267 600699 270125 

26 

i 26 

16 987865 690601 

i 408 767794 923501 

26 

1 27 

24 613463 175588 

! 614 658927 018160 

I 27 

1 28 

35 191919 128996 

i 910 856693 718574 

1 28 

i 29 

49 699065 104865 

1 1331 562927 013775 

29 

j 30 

i 

69 382065 104865 

1 1922 052927 0ilS775 

30 

1 31 

95 821687 265536 

2741 681213 994576 

31 

I 32 

131 006059 354368 

3867 581120 837200 

32 

i 33 

177 417543 756321 

5399 160106 101649 

33 

i 

238 134536 522785 ; 

7463 537860 161426 

34 

; 35 

316 950175 194660 

10222 085213 677050 

35 

1 36 

418 510131 863076 i 

13878 243663 740026 

36 

1 37 

548 471871 658158 ! 

18686 828026 157875 i 

37 

I 38 

713 687972 921001 ! 

24965 039874 146099 

38 

1 39 

922 416334 079760 

33105 445959 337700 

39 

< 40 

1184 560334 079760 i 

43591 205959 337700 

40 

41 

1511 942268 473721 

57013 866269 490101 

41 

42 

1918 613652 323193 i 

74094 063391 167925 

42 

43 

2421 206264 260036 

95705 546704 462174 

43 

44 

3039 328103 769540 ! 

122902 906642 870350 

44 

45 

3796 008746 347665 

156953 536558 885975 

45 

46 

4718 198909 016721 

199374 283041 662561 

46 

47 

5837 329382 119488 

261973 416277 492600 

47 

48 

7189 934842 714176 

316898 477386 037624 

48 

49 

8818 348440 624625 

396690 743683 649625 

49 

50 

10771 473440 624625 j 

494346 993683 649625 

59 
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p 


S'a 

ip) 




(p) 


P 

51 

13 

10563 

86137 

15076 i 

613 

38941 

75112 

62626 

51 

52 

15 

88554 44973 

50788 i 

757 

94452 

34603 

19650 

52 

53 

19 

18530 

80891 

52921 

932 

83199 

38258 

32699 

53 

54 

23 

08961 

40014 

66265 

1143 

66451 

30907 

53275 

54 

55 

27 

69498 

05854 

50640 

1396 

95967 

52098 

93900 

55 

56 

S3 

11115 

00335 

95536 : 

1700 

26516 

43060 

08076 

56 1 

57 

39 

46261 

19889 

79593 : 

2062 

29849 

57628 

99325 

57 , 

58 

46 

89027 

072,86 

24521 

2493 

10270 

26623 

05149 

58 ; 

59 

55 

55326 

65472 

79460 

3004 

21945 

59629 

46550 

59 

60 

65 

63096 

25472 

79460 : 

3608 

88121 

59629 

46550 

60 

61 

77 

32510 

86401 

13601 

4322 

22412 

76258 

29151 

61 ; 

62 

90 

86219 

51863 

77153 : 

5161 

52349 34941 

69375 

62 ! 

63 

106 

49600 

93432 

30976 : 

6146 

45378 

53759 

60224 

63 

64 

124 

61040 

78527 

12960 

7299 

37528 

99828 

07200 

64 

65 

145 

22232 

06906 

03585 

8645 

64962 

44456 

97825 

65 

66 

168 

98500 

07044 

03521 i 

10213 

98650 

53564 

93601 

66 

67 

196 

19153 

51006 

98468 ! 

12036 

82430 

99082 

55050 

67 

68 

227 

27863 

53971 

28036 : 

14150 

74713 

00654 

65674 

68 i 

69 

262 

73072 

32327 

04265 

16596 

94119 

07202 

25475 

69 

70 

303 

08433 

02327 

04265 1 

19421 

69368 

07202 

25475 

70 

71 

348 

93283 

09511 

53296 ' 

22676 

98723 

17301 

06676 

71 ; 

72 

400 

93152 

87653 

82288 : 

26420 

84347 

43545 

94100 

72 i 

78 

459 

80311 

54736 

50201 ! 

30718 

46930 

40581 

51749 

73 

74 

526 

34352 

62487 

29625 i 

35642 

45970 

14140 

29125 

74 

75 

601 

42821 

25280 

26500 ; 

41273 

81117 

23612 

94750 1 

75 

76 

686 

01885 

63746 

04676 1 

47702 

70010 

47012 

36126 

76 

77 

781 

17055 

08237 

76113 i 

55029 

38057 

72874 

36775 

77 

78 

888 

03947 

17370 

60721 : 

63365 

15640 

85236 

36199 

78 

79 

1007 

89106 

77196 

79040 

72833 

43249 

11504 

83400 I 

79 

80 

1142 

10879 

57196 

79040 i 

83570 

85073 

11504 

83400 ; 

80 

81 

1292 

20343 

10166 

78161 ^ 

95728 

51619 

02074 

12201 

81 

82 

1459 

82298 

14263 

86193 : 

109473 

31932 

38034 

70825 ! 

82 

83 

1646 

76323 

66939 

26596 

124989 

36051 

10093 

24274 j 

83 

84 

1854 

97898 

52248 

56260 ; 

142479 

48338 

76074 

16050 ; 

; 84 

85 

2086 

59593 

15080 

59385 : 

162166 

92382 

16796 

81675 i 

85 

86 

2343 

92334 

88197 

23001 

184297 68171 

04827 

52651 i 

86 

87 

2629 

46750 

30627 

52528 

209139 

42312 

96263 

21500 I 

87 

88 

2945 

94588 

48916 

18576 

236989 

52073 

05665 

33724 i 

88 

89 

3296 

30228 

85991 

03785 i 

268171 

24066 

05327 

17325 i 

89 

90 

3683 

72277 

75991 

03785 

303039 

08467 

05327 

17325 ; 

90 

91 

4111 

65257 

77288 

92196 

341980 

69648 

23434 

62726 

91 ; 

92 

4583 

81394 

10154 

48868 1 

385419 

54190 

47066 

76550 : 

92 : 

93 

5104 

22502 

40039 

36161 i 

433817 

77262 

26359 

94799 

93 

i 94 

5677 

21982 

62325 

52865 • 

487679 

28403 

21259 

64975 ; 

94 

1 95 

6307 

46923 

59571 

62240 

547552 

97795 

59638 

55600 

95 

96 

7000 

00323 

17816 

42496 

614036 

24155 

51139 

60176 

96 

97 

7760 

23429 

04362 

07713 

687778 

65424 

46067 

86225 : 

97 1 

98 

8593 

98205 

25663 

57601 

769485 

93493 

33614 

75249 : 

98 i 

99 

9507 

49930 

00499 

98500 

859924 

14243 

42419 

24250 ! 

99 1 

100 

10507 

49930 

00499 

98500 

959924 

14243 

42419 

24250 1 

100 
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MATHEMATICAL TABLES 


p 

Si(p) 

Sa(p) 

s,(p) 

: 3^ 

sjp) 

s,(p) 

s,(p) 

101 

5151 

348551 

26532801 

I 151 

11476 

1159076 

131698576 

102 

5253 

358955 

27594009 

; 152 

11628 

1182180 

135210384 

103 

5356 

369564 

28686736 

i 153 

11781 

1205589 

138791961 

104 

5460 

380380 

29811600 

' 154 

11935 

1229305 

142444225 

105 

5565 

391405 

30969225 

155 

12090 

1253330 

146168100 

106 

5671 

402641 

32160241 

I 156 

12246 

1277666 

149964516 

107 

5778 

414090 

33385284 

j 157 

12403 

1302315 

153834409 

108 

5886 

425754 

34644996 

158 

12561 

1327279 

157778721 

109 

5995 

437635 

35940025 

1 159 

12720 

1352560 

161798400 

110 

6105 

449735 

37271025 

160 

12880 

1378160 

165894400 

111 

6216 

462056 

38638656' 

161 

13041 

1404081 

170067681 

112 

6328 

474600 

40043584 

! 162 

13203 

1430325 

174319209 

113 

6441 

487369 

41486481 

: 163 

13366 

1456894 

178649956 

114 

6555 

500365 

42968025 

: 164 

13530 

1483790 

183060900 

115 

6670 

513590 

44488900 

165 

13695 

1511015 

187553025 

116 

6786 

527046 

46049796 

166 

13861 

1538571 

192127321 

117 

6903 

540735 

47651409 

1 167 

14028 

1566460 

196784784 

118 

7021 

554659 

49294441 

I 168 

14196 

1594684 

201526416 

119 

7140 

568820 

50979600 

j 169 

14365 

1623245 

206353225 

120 

7260 

583220 

52707600 

1 170 

14535 

1652145 

211266225 

121 

7381 

597861 

54479161 

171 

14706 

1681386 

216266436 

122 

7503 

612745 

56295009 

172 

14878 

1710970 

221354884 

123 

7626 

627874 

58155876 

173 

15051 

1740899 

226532601 

124 

7750 

643250 

60062500 

174 

15225 

1771175 

231800625 

125 

7875 

658875 

62015625 i 

1. 175 

15400 

1801800 

237160000 

126 

8001 

674751 

64016001 i 

176 

15576 

1832776 

242611776 

; 127 

8128 

690880 

66064384 

177 

15753 

1864105 

248157009 

128 

8256 

707264 

68161536 

178 

15931 

1895789 

253796761 

1 129 

8385 

723905 

70308225 

S 179 

16110 

1927830 

259532100 

1 130 

8515 

740805 

i 

72505225 

li 180 

16290 

1 1960230 

265364100 

^ 131 

8646 

i 757966 

74753316 

181 

16471 

1992991 

271293841 

: 132 

8778 

; 775390 

77053284 : 

j 182 

16653 

; 2026115 

277322409 

I 133 

8911 

793079 

79405921 : 

^ 183 

16836 

: 2059604 

283450896 

134 

9045 

811035 

81812025 i 

, 184 

17020 

i 2093460 

289680400 

135 

9180 

829260 

84272400 ! 

i 185 

17205 

I 2127685 

296012025 

136 

9316 

847756 

86787856 ^ 

■ 186 

17391 

i 2162281 

! 302446881 

; 137 

9453 

^ 866525 

89359209 j 

' 187 

17578 

2197250 

308986084 

138 

9591 

; 885569 

1 91987281 ; 

■ 188 

17766 

2232594 

315630756 

139 

9730 

904890 

94672900 i 

j 189 

17955 

2268315 

322382025 

i 140 

9870 

: 924490 

97416900 , 

: 190 

18145 

i 2304415 

1 

329241025 

: 141 

’ 10011 

^ 944371 

100220121 

i 191 

18336 

I 2340896 

336208896 

142 

10153 

I 964535 

103083409 

i 192 

18528 

1 2377760 

343286784 

143 

^ 10296 

1 984984 

106007616 

193 ! 

18721 

i 2415009 

350475841 

144 

10440 

i 1005720 

1 108993600 

194 

18915 

^ 2452645 

1 357777225 

145 

10585 

: 1026745 

112042225 

195 

19110 

i 2490670 

1 365192100 

146 

10731 

1048061 

115154361 

196 

19306 

; 2529086 I 

372721636 

: 147 

1 10878 

i 1069670 

118330884 

197 

19503 

2567895 | 

380367009 

148 

i 11026 

: 1091574 

121572676 

198 

19701 

2607099 

388129401 

149 

11175 

1 1113775 

124880625 

199 

19900 

2646700 

396010000 

150 

11325 i 

i 1136275 

128255625 

200 

20100 

2686700 

404010000 
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V 

S,(p) 

s,(p) 

Ssip) 

P 

Sr(p) 

S,(p) 

S3(P) 

201 

20301 

2727101 

412130601 

251 

31626 

5302626 

1000203876 

202 

20503 

2767905 

420373009 

252 

31878 : 

5366130 

1016206884 

203 

20706 

2809114 

428738436 

253 

32131 : 

5430139 

1032401161 

204 

20910 

2850730 

437228100 

254 

32385 ' 

5494655 

1048788225 

205 

21116 

2892755 

445843225 

255 

32640 i 

5559680 

1065369600 

206 

21321 

2935191 

454585041 

256 

32896 ' 

5625216 

1082146816 

207 

21528 

2978040 

463454784 

257 

33153 1 

5691265 

1099121409 

208 

21736 

3021304 

472453696 

258 

33411 ! 

5757829 

1116294921 

209 

21945 

3064985 

481583025 

259 

33670 : 

5824910 

1133668900 

210 

22155 

3109085 

490844025 

260 

33930 1 

5892510 

1151244900 

211 

22366 

3153606 

500237956 

261 

34191 i 

5960631 

1169024481 

212 

22678 

3198650 

509766084 

262 

34453 i 

6029275 

1187009209 

213 

22791 

3243919 

519429681 

263 

34716 ' 

6098444 

1205200656 

214 

23005 

3289715 

529236025 

264 

34980 

6168140 

1223600400 

215 

23220 

3335940 

539168400 

265 

35245 

6238365 

1242210025 

216 

23436 

3382696 

549246096 

266 

35511 

6309121 

1261031121 

217 

23653 

3429685 

559464409 

267 

35778 

6380410 

1280065284 

218 

23871 

3477209 

569824641 

268 

36046 

6452234 

1299314116 

219 

24090 

3525170 

580328100 

269 

36315 

6524595 

1318779225 

220 

24310 

3573570 

590976100 

270 

36585 

6597495 

1338462225 

221 

24531 

3622411 

601769961 

271 

36856 

6670936 

1358364736 

222 

24753 

3671695 

612711009 

272 

37128 

6744920 

1378488384 

223 

24976 

3721424 

623800576 

273 

37401 

6819449 

1398834801 

224 

25200 

3771600 

635040000 

274 

37675 

6894525 

1419405625 

225 

25425 

1 3822225 

646430625 

275 

: 37950 

6970150 

i 1440202500 

226 

25651 

1 3873301 

657973801 

276 

38226 

7046326 

1 1461227076 

227 

25878 1 

: 3924830 

1 669670884 

277 

38503 

7123055 , 

1482481009 

228 

! 26106 j 

3976814 

j 681523236 

278 

38781 

7200339 i 

15039€5961 

229 

26335 i 

i 4029255 

693532225 

279 

i 89060 

7278180 ; 

1525683600 

230 

26565 

4082155 

705699225 | 

280 

39340 

7356580 : 

1547635600 

231 

26796 

4135516 

718025616 

281 

: 39621 

7435541 : 

1569823641 j 

232 

27028 

4189340 

730512784 

282 

39903 

7515065 i 

1592249409 1 

233 

27261 

4243629 

743162121 

283 

; 40186 

7595154 ; 

1614914596 i 

234 

27495 i 

4298385 

755975025 

284 

; 40470 

7675810 ' 

1637820900 

235 

27730 : 

4353610 

768952900 

285 

! 40755 

7757035 

1660970025 : 

236 

27966 1 

4409306 

782097156 

286 

i 41041 

7838831 

1684363681 ! 

237 

28203 ; 

4465475 

795409209 

287 ; 

! 41328 

7921200 i 

1708003584 

238 

28441 ! 

4522119 

808890481 

i 288 

1 41616 : 

8004144 i 

1731891456 i 

239 

28680 : 

4579240 i 

822542400 

289 

1 41905 

8087665 i 

1756029025 

240 

28920 ‘ 

4636840 

836366400 

290 j 

42195 

8171765 i 

1780418025 ; 

241 

29161 ; 

4694921 

850363921 

291 : 

42486 

8256446 : 

1805060196 ; 

242 

29403 1 

4753485 

864536409 1 

292 ! 

42778 

8341710 : 

1829957284 

243 ! 

29646 i 

4812534 

878885316 i 

293 1 

43071 

8427559 i 

1855111041 

244 ! 

29890 ; 

4872070 

893412100 ! 

294 : 

43365 

8513995 1 

1880523225 

245 : 

30135 ; 

4932095 

908118225 ; 

295 1 

43660 

8601020 

1906195600 

246 

30381 i 

4992611 

923005161 : 

296 

43956 

8688636 

1932129936 

247 

30628 5 

5053620 

938074384 i 

297 

44253 

8776845 

1958328009 : 

248 

30876 ! 

5116124 

953327376 J 

298 

44551 : 

8865649 

1984791601 ; 

249 

31125 1 

5177125 

968765625 

299 

44850 ' 

8955050 

2011522500 

250 

31375 

5239625 

9S4390625 j 

I] 

300 

1 

45150 : 

9045050 

2038522500 
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MATHEMATICAL TABLES 


V 

SAP) : SAP) 

SAP) 

! ^ 

■ SAP) 

! SAP) 

i 

SsCp) 

301 

45451 9135651 

2065793401 

^ 351 

: 61776 

14476176 

; 3816274176 

302 

45753 ; 9226855 

2093837009 

i| 352 

62128 

14600080 

i 3859888384 

303 

46066 1 9318664 

2121155136 

ii 353 

62481 

14724689 

! 8908875361 

304 

46860 : 9411080 

2149249600 

i; 354 

: 62835 

14850005 

: 3948237225 

305 

46666 i 9504105 

2177622225 

355 

63190 

14976030 

3992976100 

306 

46971 ! 9597741 

2206274841 ii 356 

63546 

15102766 

4038094116 

307 

47278 1 9691990 

2235209284 

i! 357 

i 63903 

15230215 

i 4083593409 

308 

47586 1 9786854 

2264427396 

i 368 

i 64281 

15368379 

4129476121 

309 

47895 ' 9882335 

2293931025 359 

64620 

15487260 

, 4175744400 

310 

48205 ; 9978435 

2323722025 

360 

64980 

15616860 

1 4222400400 

311 

48516 i 10075156 

2353802256 

1 361 

65341 

15747181 

’ 4269446281 

312 

48828 > 10172500 

2384173584 

362 

65703 

i 15878225 

; 4316884209 

313 

49141 . 10270469 

2414837881!! 363 

66066 

16009994 

4364716356 

314 

49455 i 10369065 

2445797025 

;! 364 

66430 

16142490 

4412944900 

315 

49770 , 10468290 

2477052900 

ll 365 

! 66795 

16275715 

4461572025 

316 

50086 10568146 

2508607396 

366 

67161 

16409671 

4510599921 

317 

50403 I 10668635 

2540462409 367 

67528 

16544360 

4560030784 

318 

60721 : 10769759 

2572619841 

;i 368 

67896 

16679784 

4609866816 

319 

51040 ; 10871520 

2605081600 

:l 369 

68265 

16815945 

4660110225 

320 

51360 , 10973920 

2637849600 j S70 

II 

68635 

16952845 

4710763225 

321 

61681 : 11076961 

2670925761 

371 

69006 

17090486 

4761828036 

S22 

52003 ' 11180645 

2704312009 

372 

69378 

17228870 

4813306884 

323 

52326 11284974 

2738010276 

373 

69751 

17367999 

4865202001 

324 

52650 11389950 

2772022600 

374 

70125 

17507875 

4917515625 

325 

: 52975 11495675 

2806350625 

375 

70500 

17648500 

4970250000 

326 

j 63301 ; 11601851 

2840996601 

376 

70876 

17789876 

5023407376 

327 

1 53628 11708780 

2875962384 

377 

71253 

17932005 

5076990009 

328 

53956 11816364 

2911249936 

1 378 

71631 

18074889 1 

5131000161 

329 

64285 11924605 

2946861225 

1 379 

72010 

18218530 1 

5185440100 

330 

54651 12033605 

2982798225 

! 380 

72390 

18362930 ! 

5240312100 

331 

64946 12143066 

3019062916 

1 381 

72771 ; 

18508091 ! 

5295618441 

332 

56278 12258290 1 

3055657284 

382 

73153 i 

18654015 j 

5351361409 

333 

55611 12364179 1 

3092583321 

383 

73536 

18800704 1 

5407543296 

334 

1 55945 12476735 ' 

3129843025 

384 : 

73920 

18948160 ! 

5464166400 : 

335 

: 66280 12587960 i 

3167438400 

385 i 

74305 

19096385 i 

5521233025 1 

1 336 

: 56616 12700856 i 

3205371456 

386 i 

74691 

19245381 ; 

5578745481 | 

i 337 

: 56953 12814425 i 

3243644209 

387 1 

75078 

19395150 i 

5636706084 ! 

i 338 

■ 57291 12928669 

3282258681 

388 i 

75466 

19545694 ! 

5695117156 

i 339 

57630 : 13043590 

3321216900 

389 : 

75855 

19697015 1 

5753981025 

1 340 

57970 13159190 

3360520900 

390 ; 

76245 

19849115 i 

5813300025 

^ 341 

58311 : 13276471 : 

8400172721 i 

391 : 

76636 

20001996 i 

5873076496 

342 

58653 . 13392435 i 

3440174409 i 

392 

77028 

20155660 ! 

5933312784 

343 

58996 13510084 

3480528016 ' 

393 I 

77421 

20310109 i 

5994011241 

344 

59340 13628420 1 

3521235600 i 

394 1 

77815 

20465345 ' 

6055174225 

345 

59686 13747445 | 

3562299225 1 

395 i 

78210 

20621370 

6116804100 

346 

60081 ■ 13867161 1 

3603720961 1 

396 ; 

78606 

20778186 

6178903236 

i 347 

60378 13987570 i 

3645502884 i' 

397 1 

79003 

20935795 ' 

6241474009 

348 

60726 14108674 

3687647076 || 

398 i 

79401 

21094199 

6304518801 

349 

61075 14230475 ! 

3730155625 i| 

399 ^ 

79800 

21253400 i 

6368040000 

350 

61426 14352975 i 

3773030625 ij 

400 j 

80200 

21413400 i 

6432040000 
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p 

SAP) 

SAP) 

Ss(p) 

P 

S^(P) 

S,(p) 

SJp) 

401 

80601 

21574201 

6496521201 

451 

101926 

30679726 

10388909476 

402 

81003 

21735805 

6561486009 

452 

102378 

30884030 

10481254884 

403 

81406 

21898214 

6626936836 

453 

102831 

31089239 ^ 

10574214561 

404 

81810 

22061430 

6692876100 

454 

103285 

31295355 

10667791225 

405 

82215 

22225456 : 

6759306225 

455 

103740 

31502380 

10761987600 

406 

82621 

22390291 i 

6826229641 

456 

104196 

31710316 

10856806416 

407 

83028 

22655940 ' 

6893648784 

457 

104653 

31919165 

10952250409 

408 

83436 

22722404 

6961566096 ji 

458 

105111 

32128929 

11048322321 

409 

83845 

22889685 

7029984025 : 

459 

105570 

32339610 

11145024900 

410 

84255 

23057785 

7098905025 ji 

460 

106030 

32551210 

11242360900 

411 

84666 

23226706 : 

7168331556 

461 

106491 : 

32763731 

11340333081 

412 

85078 

23396450 

7238266084 

462 

106953 

32977175 

11438944209 

413 

85491 

23567019 

7308711081 

463 

107416 

33191544 i 

11538197056 

414 

85905 

23738415 

7379669025 

464 

107880 

33406840 1 

11638094400 

415 

86320 

23910640 

7451142400 

465 

108345 

33623065 1 

11738639025 

416 

86736 

24083696 

7523133696 

466 

108811 

33840221 : 

11839833721 

417 

87153 

24257586 

7595645409 

467 

109278 

34058310 

11941681284 

418 

87571 

24432309 

7668680041 

468 

109746 

34277334 

12044184516 

419 

87990 

24607870 

7742240100 

469 

110215 

34497295 

12147346225 

420 

88410 

24784270. 

7816328100 

470 

110685 

34718195 

12251169225 

421 

88831 

24961611 

7890946561 1! 

471 

111166 

34940036 

12355656336 

422 

89253 

25139595 

7966098009 ji 

472 

111628 

35162820 

12460810384 

423 

89676 

25318524 

8041784976 j; 

473 

112101 

35386549 

12566634201 

424 

90100 

25498300 

81180100001 

474 

112575 

35611225 

12673130625 

425 

90525 

25678925 

8194775625 i 

475 

113050 

35836850 

12780302500 

426 

90951 

25860401 

82720844011; 

476 

113526 

36063426 

12888152676 

427 

91878 

26042730 

83499388841: 

477 

114003 

36290955 

12996684009 

428 

91806 

26225914 

8428341636 ' 

478 

114481 

36519439 

13105899361 

429 

92235 

26409965 

8507295225 ii 

479 

114960 

36748880 

13215801600 

430 

92665 

26594855 

8586802225 : 

48Q 

115440 

36979280 

13326393600 

431 

93096 

26780616 

8666865216 

481 

115921 

37210641 

13437678241 

432 

93528 

26967240 

8747486784' 

482 

116403 

37442965 

13549658409 

433 

93961 

27154729 j 

8828669521 . 

483 

116886 

37676254 

13662336996 

434 

94395 

27343085 

8910416025 : 

484 

117370 

37910510 

13775716900 

435 

94830 

27532310 

8992728900 

485 

117855 

38145735 

13889801025 

436 

95266 

27722406 

9075610756 ; 

486 

118341 

38381931 

14004592281 

437 

95703 

27913375 

9159064209 

487 

118828 

38619100 

14120093584 

438 

96141 

28105219 

9243091881 

488 

119316 

38857244 

14236307856 

439 

96580 

28297940 

9327696400 

489 

119805 

39096365 

14353238025 

440 

97020 

28491640 

9412880400 ; 

490 

120295 

39336465 

14470887025 

441 

97461 

28686021 

9498646521 

491 

1207S6 

39577546 

14589257796 

442 

97903 

28881385 

9584997409 

492 

121278 

39819610 

14708353284 

443 

98346 

29077634 

9671935716 

493 

121771 

40062659 

14828176441 

444 

98790 

29274770 

9759464100 

494 

122265 

40306695 

14948730225 

445 

99235 

29472796 

9847585225 

495 

122760 

40551720 

15070017600 

446 

99681 

29671711 

9936301761 

496 

123256 

40797736 

15192041536 

447 

100128 

29871520 

10025616384 

497 

123753 

41044745 

15314805009 

448 

100576 

30072224 

10115531776 

498 

124251 

41292749 

15438311001 

449 

101025 

30273825 

10206050625 

499 

124750 

41541750 

15562562500 

450 

101475 

30476325 

10297175625 , 

500 

125250 

41791750 

15687562500 
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MATHEMATICAL TABLES 


V 

s,(p) 

S.,(p) 

Ss(p) 

V 

SAP) 

SAP) 

SAP) 

501 

125751 

42042751 

15813314001 

551 

152076 

55913276 

i 

23127109776 

502 

126253 

42294755 

15939820009 

552 

152628 

56217980 

23295306384 

503 

126756 

42547764 

16067088536 

553 

153181 

56523789 

23464418761 

504 

127260 

42801780 

16195107600 

554 

163735 

56830705 

23634450225 

505 

127765 

43056805 

16323895225 

555 

154290 

57138730 

23805404100 

506 

128271 

43312841 

16453449441 

556 

154846 

57447866 

23977283716 

507 

128778 

43569890 

16583773284 

557 

155403 

57768115 

24150092409 

508 

129286 

43827954 

16714869796 

558 

155961 

58069479 

24323833521 

509 

129795 

44087035 

16846742025 

559 

156520 

58381960 

24498510400 

510 

130305 

44347135 

16979393025 

560 

157080 

58695560 

24674126400 

511 

130816 

44608256 

17112825856 

561 

157641 

59010281 

24850684881 

512 

131328 

44870400 

17247043584 

562 

158203 

59326125 

25028189209 

513 

131841 

45133569 

17382049281 

563 

158766 

59643094 

25206642756 

514 

132355 

45397765 

17517846025 

564 

159330 

59961190 

25386048900 

515 

132870 

45662990 

17654436900 

565 

159895 

60280415 

25566411025 

516 

133386 

45929246 

17791824996 

566 

160461 

60600771 

25747732521 

517 

133903 

46196535 

17930013409 

567 

161028 

60922260 

25930016784 

518 

134421 

46464859 

18069005241 

568 

161596 

61244884 

26113267216 

519 

134940 

46734220 

18208803600 

569 

162165 

61568645 

26297487225 

520 

135460 

47004620 

18349411600 

: 570 

162735 

61893545 

26482680225 

521 

135981 

47276061 

18490832361 

! 571 

163306 

62219586 

26668849636 

522 

136503 

47548545 

18633069009 

572 

163878 

62546770 

26855998884 

523 

137026 

47822074 

18776124676 

i 573 

164451 

62875099 

27044131401 

524 

137550 

48096650 

18920002500 

574 

165025 

63204575 

27233250625 

525 

138075 

48372275 

19064705625 

' 575 

165600 

63535200 

27423360000 

526 

138601 ; 

48648951 

' 19210237201 

! 576 

166176 

63866976 

27614462976 

527 

139128 

48926680 

19356600384 

i 577 

166753 

64199905 

27806563009 

528 1 

139656 

49205464 

I 19503798336 

' 578 

167331 

64533989 

27999663561 

529 

140185 

49485305 

19651834225 

: 579 

167910 

64869230 

28193768100 

530 

140715 

49766205 

19800711225 ; 

580 

168490 

65205630 

28388880100 

531 

141246 

50048166 

199504325161 

581 

169071 

65543191 

28585003041 

532 

141778 

50331190 

20101001284 !! 

582 

169653 

65881915 

28782140409 

533 

142311 

50615279 

20252420721 

583 

170i236 

66221804 

28980295696 

534 : 

1 142845 ! 

50900435 

20404694025 j 

584 

170820 

66562860 

29179472400 

535 

^ 143380 i 

51186660 

20557824400 !' 

585 j 

171405 

66905085 

29379674025 

536 

: 143916 1 

51473956 

20711815056 !i 

586 1 

171991 

67248481 

29580904081 

537 

^ 144453 ' 

51762325 

20866669209 i; 

587 

172578 

67593050 

29783166084 

538 

144991 

52051769 

1 21022390081 

588 

173166 

67938794 

29986463556 

539 

145530 

52342290 

21178980900 " 

589 

173755 

68285715 

30190800025 

540 

146070 

52633890 

21336444900 j: 

590 

174345 

68633815 

30396179025 

541 ^ 

146611 : 

52926571 

21494785321 ' 

591 

174936 

68983096 

30602604096 

542 

! 147153 : 

53220335 

21654005409 i: 

592 

175528 

69333560 

30810078784 

1 543 

' 147696 i 

53515184 

21814108416 

593 

176121 

69685209 

31018606641 

i 544 

148240 i 

53811120 

21975097600 i, 

594 : 

176715 

70038045 

31228191225 

545 

148785 : 

54108145 

22136976225 

595 ! 

177310 I 

70392070 

31438836100 

546 

149331 i 

54406261 

22299747561 ;i 

596 ■ 

177906 i 

70747286 

31650544836 

547 

149878 

54705470 

22463414S84 :! 

597 i 

178503 ; 

71103695 

31863321009 

548 

150426 

55005774 

22627981476 ' 

598 j 

179101 i 

71461299 

32077168201 

549 

150975 

55307175 

22793450625 : 

599 1 

179700 : 

, 71820100 

32292090000 

550 

151525 ' 

55609675 i 

[ 

22959S25625 ' 

i 

600 1 

180300 ^ 

72180100 

32508090000 
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V 

Si(p) 

S^(p) 

S,{p) ! 

P 

SAP) 

SAP) 

SAP) 

601 

180901 

72541301 

32725171801 ' 

651 

212226 

92176826 

45039876076 

602 

181603 

72903705 

32943339009 

652 

212878 

92601930 

45317042884 

603 

182106 

73267314 

33162595236 

653 

213531 

93028339 

45595487961 

604 

182710 

73632130 

33382944100 

654 

214185 

93456055 

45875214225 

605 

183315 

73998155 

33604389225 

655 

214840 

93885080 

46156225600 

606 

183921 

74365391 

33826934241 

656 

215496 

94315416 

46438526016 

607 

184528 

74733840 

34050582784 

657 

216153 

94747065 

46722119409 

608 

185136 

75103504 

34275338496 ’ 

658 

216811 

95180029 

47007009721 

609 

185745 

75474385 

34501205025 

659 

217470 

95614310 

47293200900 

610 

186355 

75846485 

34728186025 

660 

218130 

96049910 

47580696900 

611 

. 186966 

76219806 

34956285156 

661 

218791 

96486831 

47869501681 

612 

187578 

76594350 

35185506084 

662 

219453 

96925075 

48159619209 

613 

. 188191 

76970119 

35415852481 

663 

220116 

97364644 

48451053456 

614 

188805 

77347115 

35647328025 

664 

220780 

97805540 

48743808400 

615 

189420 

77725340 

35879936400 

665 

221445 

98247765 

49037888025 

616 

190036 

78104796 

36113681296 

666 

222111 

98691321 

49333296321 

617 

190653 

•78485485 

36348666409 

667 

222778 

99136210 

49630037284 

618 

191271 

78867409 

36584595441 

668 

223446 

99582434 

49928114916 

619 

191890 

79250670 

36821772100 

669 

224115 

100029995 

50227533225 

620 

192510 

79634970 

37060100100 

670 

224785 

100478895 

50528296225 

621 

193131 

80020611 

37299583161 

671 

225456 

100929136 

50830407936 

622 

193753 

80407495 

37640225009 

672 

226128 

101380720 

51133872384 

623 

194376 

80795624 

37782029376 

673 

226801 

101833649 

51438693601 

624 

195000 

81185000 

38025000000 

674 

227475 

102287925 

61744875625 

625 

196626 

81575625 

38269140625 

675 

228150 

102743550 

52052422500 

626 

196251 

81967501 

38514455001 

676 1 

228826 

103200526 

52361338276 1 

627 

196878 

82360630 

38760946884 

677 1 

i 229503 

103658855 

; 52671627009 

628 

197506 

82755014 

39008620036 j 

678 1 

230181 

104118539 

52983292761 

629 

198135 

83150655 

39257478225 I 

679 

230860 

104579580 

53296339600 

630 

198765 

83547555 

39507525225 : 

680 

1 231540 

105041980 

; 53610771600 

631 

199396 

83945716 

39758764816 

681 

^ 232221 

105505741 

53926592841 

632 

200028 

84345140 

40011200784 

682 

232903 

105970865 

: 54243807409 

633 

200661 

84745829 

40264836921 

683 

: 233586 

106437354 

I 54562419396 

634 

201295 

85147785 

40519677025 

684 

: 234270 

106905210 

54882432900 

635 

201930 

85551010 

40775724900 , 

i 685 

1 234955 

107374435 

55203852026 

636 

202566 

85955506 

41032984356 ' 

686 

235641 

107845031 

55526680881 

637 

203203 

86361275 

41291459209 i 

687 i 

236328 

108317000 

55850923584 

638 

203841 

86768319 

41551153281 1 

688 

237016 

108790344 

56176584256 

639 

204480 

87176640 

41812070400 | 

689 

237705 

109265065 

56503667025 

, 640 

205120 

87586240 

42074214400 ; 

i 

690 

238395 

109741165 

56832176025 

641 

205761 

87997121 

42337589121 : 

691 

239086 

110218646 

57162115396 

642 

206403 

88409285 

42602198409 i 

692 

! 239778 

110697510 

57493489284 

643 

207046 

88822734 

42868046116 ' 

693 

240471 

111177759 

57826301841 

644 

207690 

89237470 

43135136100 

694 

; 241165 

I 111659395 

: 58160557225 

645 

208335 

89653495 

43403472225 ^ 

j 695 

i 241860 

112142420 

! 58496259600 

646 

208981 

90070811 

43673058361 : 

' 696 

242556 

112626836 

58833413136 

647 

209628 

90489420 

43943898384 | 

1 697 

243253 

113112645 

59172022009 

648 

210276 

90909324 

44215996176 | 

; 698 

: 243951 

113599849 

59512090401 

649 

210925 

91330525 

44489355625 I 

699 

: 244650 

114088450 

59853622500 

650 

211575 

91753025 

44763980625 

700 

■ 245350 

114578450 

60196622500 
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MATHEMATICAL TABLES 


p 

^i(p) 

S,{P) 

S,(p) 

- ' 

P 

s,{p) 

SAP) 

SAP) 

701 : 

246051 

115069851 

60541094601 i 

751 

282376* 141470376 

79736205376 

702 i 

246753 

115562655 

60887043009 | 

752 

283128 

142035880 

80161464384 

, 703 ^ 

247456 

116056864 

61234471936 , 

753 

283881 

142602889 

80588422161 

, 704 1 

248160 

116552480 

61583385600 

754 

284635 

143171405 

81017083225 

705 ; 

248865 

117049505 

61933788225 ; 

755 

285390 

143741430 

81447452100 

706 

249571 

117547941 

62285684041 

756 

286146 

144312966 

81879533316 

707 

250278 

118047799 

62639077284 

757 

286903 

144886015 

82313831409 

708 ’ 

250986 

118549054 

62993972196 

758 

287661! 145460579 

82748850921 

709 

251695 

119051735 

68350373025 

759 

288420! 146036660 

83186096400 

710 ' 

252405 

119555835 

63708284025 

760 

289180:146614260 

83625072400 

711 

253116 i 120061356 

64067709456 ' 

761 

289941 

147193381 

84065783481 

712 

253828: 120568300 

64428653584 

762 

290703 

147774025 

84508234209 

713 

2545411121076669 

64791120681 

763 

291466 

148356194 

84952429156 

i 714 

255255 

121586465 

65155115025 , 

764 

292230; 148939890 

85398372900 

■ 715 

255970, 122097690 

65520640900 

765 

292995 

149525115 

85846070025 

716 

256686 

122610346 

65887702596 , 

766 

; 293761; 150111871 

86295525121 

717 

257403 

123124435 

66256304409 , 

767 

294528 

150700160 

86746742784 

718 

258121 

123639959 

66626450641 ! 

768 

295296 

151289984 

87199727616 

719 

258840 124156920 

66998145600 i 

769 

296065 

151881345 

87654484225 

720 

259560 

124675320 

67371393600 

770 

296835 

152474245 

88111017225 

' 721 

260281 

125195161 

67746198961 1 

771 

297606 153068686 

88569331236 

722 

261003 

125716445 

68122566009 1 

772 

298378 153664670 

89029430884 

723 

261726 

126239174 

68500499076 : 

773 

299151! 154262199 

89491320801 

724 

262450 126763350 

68880002500 j 

774 

299925 

154861275 

89955005625 

, 725 , 

263175 

127288975 

69261080625 

i 775 

300700 

155461900 

90420490000 

726 

263901 

127816051 

: 6964873780-1 !i 

i 776 

301476 

156064076 

90887778576 

727 

264628 

128344580 

i 70027978384 'i 

777 

302253 

156667805 

91356876009 

728 

265356 

128874564 

: 70413806736 j 

778 

303031 

157273089 

91827786961 

729 

266085 

129406005 

70801227225 j! 

779 

303810 

157879930 

92300516100 

730 

266815 

129938905 

71190244225 '1 

780 

304590 

158488330 

92775068100 

731 

267546 

130473266 

' 71580862116 1 

i 781 

305371 

159098291 

93251447641 

732 

268278 

131009090 

71973085284 S 

! 782 

306153 

159709815 

93729659409 

733 

269011 

131546379 

72366918121 il 

783 

306986; 160322904 

94209708096 

734 

269745 

132085135 

72762365025 5 

784 : 

307720 

160937560 

: 94691598400 

, 735 

270480 132625360 

^ 73169430400 ij 

785 : 

308505 

161553785 

; 95176335025 

736 

271216 

: 133167056 

73558118656 ; 

786 i 

309291 

162171581 

1 95660922681 

: 737 

271953 133710225 

: 73958434209 i 

787 ; 

310078 

162790950 

96148366084 

738 

272691:134254869 

: 74360381481 

788 i 

310866 

163411894 

96637669956 

739 

273430 134800990 

74763964900 1 

789 : 

311655 

164034415 

97128839025 

740 

274170 135348590 

I 75169188900 ,j 

790 ! 

312445 

164658515 

; 97621878025 

741 

274911 

135897671 

i 75576057921 ; 

791 ^ 

313236 

165284196 

98116791696 

742 

275653 

i 136448235 

! 75984576409 I 

792 ^ 

314028 

165911460 

98613584784 

743 

276396 

; 137000284 

; 76394748816 i 

793 . 

314821 

166540309 

99112262041 

744 

277140 

i 137553820 

76806579600 

794 

315615 

167170745 

99612828225 

745 

277885 

‘ 138108845 

77220073225 I 

795 

316410 

167802770 

100115288100 

746 

278631 

i 138665361 

77635234161 i 

796 

317206 

168486386 

100619646436 

747 

279378 i 139223370 

78052066884 

797 

318003 

169071595 

101125908009 

, 748 

280126 

139782874 

78470575876 

798 

318801 

169708399 

1101634077601 

749 

280875 140343875 

78890765625 

799 

319600 

170346800 

102144160000 

750 

281626 140906375 

79312640625 

800 

320400 

170986800 

102656160000 
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p 

S,(P) 

Si(p) 

-53 (P) 

801 

321201 

171628401 

103170082401 

802 

322003 

172271605' 103685932009 

803 

322806 

172916414 

104203713636 

804 

323610 

173562830 

104723432100 

805 

324415 

174210855 

105245092225 

806 

325221 

174860491 

105768698841 

807 

326028 

175511740 

106294256784 

808 

326836 

176164604 

106821770896 

809 

327645 

176819085 

107351246025 

810 

328455 

177475185 

107882687025 

811 

329266 

178132906 

108416098756 

812 

330078 

178792250 

108951486084 

813 

330891 

179453219 

109488853881 

814 

331705 

180115815 

110028207025 

815 

332520 

180780040 

110569550400 

816 

333336 

181445896 

111112888896 

817 

334153 

182113385 

111658227409 

818 

334971 

182782509 

112205570841 

819 

335790 

183453270 

112754924100 

820 

336610 

184125670 

113306292100 

821 

337431 

184799711 

113859679761 

822 

338253 

185475395 

114415092009 

823 

339076 

1861527i24; 114972533776 

824 

339900 

186831700 

115532010000 

825 

1 340725 

187512325 

116093525625 

826 

; 341551 

188194601 

116657085601 

827 

342378 

188878530: 117222694884 

828 

343206 

189564114 

117790358436 

829 

344035 

190251355 

118360081225 

830 

344865 

190940255 

118931868225 

831 

345696 

191630816 

119505724416 

832 

346528 

192323040 

120081654784 

833 

347361 

193016929 

120659664321 

834 

348195 

193712485 

121239758025 

835 

349030 

194409710 

121821940900 

836 

349866 

195108606 

122406217956 

837 

350703 

195809175 

122992594209 

838 

351541 

196511419 

123581074681 

839 

352380 

197215340 

124171664400 

840 

353220 

197920940 

124764368400 

841 

354061 

198628221 

125359191721 

842 

354903 

199337185 

125956139409 

843 

355746 

200047834 

126555216516 

844 

356590 

200760170 

127156428100 

845 

357435 

201474195 

127759779225 

846 

358281 ; 

202189911 

128365274961 

847 

359128 

202907320 

128972920384 

848 

3599761 

203626424 

129582720576 

849 

360825 

204347225 

130194680625 

850 

3616751 

205069725 

130808805625 


p , S,(p): S,(p) SJp) 


851 362526 205793926 131425100676 ! 

852 363378 206519830 132043570884 i 

853 364231 207247439 132664221361 j 

854 . 365085 207976755 133287057225 I 

856 365940 208707780 133912083600 

856 366796 209440616 134539305616 

857 : 367653 210174965 135168728409 

858 ; 368511 210911129 135800357121 

859 i 369370 211649010 136434196900 

860 , 370230 212388610 137070252900 

861 371091 213129931 137708630281 

862 371953 213872976 138349034209 

863 372816 214617744 138991769856 

864 373680 216364240 139636742400 

865 374545 216112465 140283957025 

866 375411 216862421 140933418921 

867 376278 217614110 141585133284 

868^ 377146 218367534 142239105316 

869 378015 219122695 142895340225 

870 , 378885 219879595 143553843225 

871 379756 220638236 144214619536 

872 3806281 221398620 144877674384 

873 : 381501 222160749 145543013001 I 

874 382375 222924625 146210640625 ! 

875 383250 223690250 146880562500 i 

876 384126: 224457626 147552783876 I 

877 i 385003; 225226755 148227310009 i 

878 385881: 225997639 148904146161 : 

879 386760 226770280 149583297600 

880 : 387640 227544680 150264769600 , 

881 388521: 228320841 150948567441 : 

882 389403 229098765 151634696409 

883 390286 229878454 152323161796 . 

884 391170 230659910 163013968900 , 

885 392055 231443135 : 153707123025 ; 

886 , 392941' 232228131 154402629481 

887 393828 233014900 155100493584 ■ 

888 394716 233803444 155800720656 : 

889 395605 234593765 156503316025 i 

890 3964951235385865 157208285025 ! 

891 397386 286179746 157915632996 

892 398278 236975410 158625365284 

893 399171 237772859 159337487241 

894 400065 238572095 160052004225 : 

895 400960 239373120 160768921600 

896 ; 401856 240175936 161488244736 

897 : 402753 240980545 162209979009 , 

898 ■ 403651 241786949 162934129801 i 

899 ' 404550 242595150 163660702500 : 

900 ; 405450 243405150 164389702500 
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p 

s,(p) 

s,(p) 

s,ip) 

p 

S,ip) 

s,ip) 

Szip) 

901 

406351 

i 

12442169511165121135201 

951 

452676 

287147476 

204915560976 

902 

407253 

245030555 

165855006009 

i 952 

453628 

288053780 

205778362384 

903 

408156 

245845964 

166591320336 

953 

454581 

288961989 

206643885561 

904 

409060 

246663180 

167330083600 

954 

455535 

289872105! 207512136225 

905 

409965 

247482205 

168071301225 

1 955 

456490 

290784130, 208383120100 

906 

410871 

248303041 

168814978641 

! 956 

457446 

291698066' 209256842916 

907 

411778 

249125690 

169561121284 

957 

I 458403 

2926189151 219133310409 

908 

412686 

249950154 

170309734596 

958 

I 459361 

2935316791 211012528321 

909 

413595 

250776435 

171060824025 

959 

! 460320 

2944513601 211894502400 

910 

414506 

251604535 

171814395025 

960 

; 461280 

295372960 

212779238400 

911 

415416 

252434456 

172570453056 

961 

1 462241 

296296481 

213666742081 

912 

416328 

253266200 

173329003584 

962 

i 463203 

297221925 

214657019209 

913 

417241 

254099769 

174090052081 

963 

4641661 298149294 

215450075556 

914 

418155 

254935165 

174853604025 

964 

465130j 299078590 216345916900 

915 

419070 

255772390 

175619664900 

965 

466095 

3000098151 217244549025 

916 

419986 

256611446 

176388240196 

966 

467061 

300942971! 218145977721 

917 

420903 

257452335 

177159335409 

! 967 

468028 

301878060 

219050208784 

918 

421821 

258295059 

177932956041 

968 

468996 

802815084 

219957248016 

919 

422740 

259189620 

178709107600 

969 

469965 

303754045 

220867101225 

920 

423660 

259986020 

179487795600 

970 

470935 

304694945 

221779774225 

921 

424S81 

260834261 

180269025561 

971 

471906 

305637786 

222696272836 

922 

425503 

261684345 

181052803009 

972 

472878 

306582570 

223613602884 

923 

426426 

262536274 

181839133476 

973 

473851 

807529299 

224534770201 

924 

427350 

263390050 

182628022500 

974 

474825 

308477975 

226458780625 

925 

428275 

264245675 

183419475625 

975 

475800 

309428600 

226385640000 

926 

429201 

265103151 

184213498401 

976 

476776 

310381176 

227315354176 

927 

430128 

265962480 

185010096384 

977 

477753 

811835705 

228247929009 

928 

431056 

266823664 

185809275136 

978 

478731 

312292189 

229183370361 

929 

431985 

267686705 

186611040225 

979 

479710 

313250630 

230121684100 

930 

i 432915 

268551605 

187415397225 

980 

480690 

314211030 

231062876100 

931 

' 4338461 

269418366 

188222351716 

981 

481671 

815173391 

232006952241 

932 

4347781 

270286990 

189031909284 

982 

482658 

316137715 

232953918409 

933 

4357111 

271157479 

189844075521 i 

983 

483636 

317104004 

233903780496 

934 

436645 

272029835 

190658856025 i 

984 

484620 

318072260 

234856544400 

935 

437580 

1272904060 

191476256400 i! 

985 

485605 

319042485 

235812216025 

936 

438516 j 

273780156 : 192296282256 | 

986 

486591 

320014681 

236770801281 

937 

439463! 

274658125 193118939209 I 

987 

487578 

320988850 

237732806084 

938 

440391 275687969 i 193944232831 i 

988 

488566 

321964994 

238696736356 

939 

441330 : 276419690 1194772168900 i 

989 

489555 

322943115 

239664098025 

940 

442270 

2773032901195602752900: 

990 

490545 

323923215 

240634897025 

941 i 

443211 

278188771 i 1964359905211 

991 

491536 

324905296 

241607639296 

942 ! 

444153 

279076135! 1972718874091 

992 

492528 

325889360 

242583830784 

943 1 

445096 

279965384 11981104492161 

993 

493521 

326875409 

243562977441 

944 

446040 

280856520! 1989516816001 

994 

494515 

327863445 

244545085225 

945 ! 

446985 

2817495451199795590225 

995 

495510 

328858470 

245530160100 

946 

447931 

282644461 ::200642180761 

996 

496506 

329845486 

246518208036 

947 

448878 

283541270 1201491458884 

997 

497503 

330839495 

247509235009 

948 ! 

449826 

2844399741202343430276 

998 

498501 

331835499 

248503247001 

949 

450775 

285340575 ’203198100625 ! 

999 

499500 

332833500 

249500250000 

950 

451725 

286243075 i 204055475625 ilOOO 

500500 

333833500 

250500250000 
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EULER POLYNOMIALS AND EULER NUMBERS 


1. Definition. By the Euler poljTiomial of the ?ith degree we 
mean the polynomial defined by the following: 

EAx) = {2'^VU+l)} [i/2(a--l-l)] — , 

where Br(x) is the Bernoulli polynomial of first order and rth 
degree. 

Explicitly we obtain, 

Eo{x) =1 , 

Ei{x) =x — 1/2 , 

E2ix)=xix — 1) , 

Esix) = {x — y- 2 ){x- — X — 1/2) , 

E4,(.x)=x{x — 1) (x- — X — 1) , 

E,{x) = {x~ 1/2) {x^ — 2x^ — 4- 2r + 1 ) , 

E^{x) =a:(x' — 1) — 2a;* — 2r= + 3.r + 3) , 

Ei{x) = {x — 1/2 ) {x^ — 3a:* — 3a:V2 + 8.r* + 4x- 

— 17a;/2 — 17/4) , 

Esix) — x{x — 1) (x® — 3x* — 3a-^ + lla-* -f H-r* 

— 17.T — 17) , 

Eoix) = (x — 1/2) (x^ — 4x' — 2x® + 20x* + 10x‘ 

— 58x* — 29x* 4- 62x + 31 ) , 

Eio(x) = X (x — 1) (x® — 4.r' — 4x‘’ 4- 26x’ -}- 26a-^ 

— lOOx* — lOOx® 4- 155x + 155) . 

Polynomials of higher degree can be computed from the ex- 
pansion, 

n 

< _ 

~ o 

Enix) = (X — 1+)"+ Z .A, (—D^E, (X— 14)'-=V2=* , 

S = l 

—275— 
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where E, are the Eider immiers, 

Eo = l, E^ = l, E^ = 5, Es = 61, E, = 1S85, Es = 50521, 
E^ == 2702765, • ■ • (See table 37) ,* 


or from the equivalent expansion, 

n+1 

Enix) £ (—1)* (2=^—1) Ba , 

5=1 

where 5* are the Bernoulli numbers, 

B, = l/6, 5a = 1/30, 53 = 1/42, 54 = 1/30, 53 = 5/66, 


• • • (See table 30). 

The Euler numbers, sometimes referred to as secant numbers, 
are defined by the equation 

on 

sec a: = 1 + EaX-"/ (2ft) ! 


2. Properties of the Euler Polynomials. The Euler polynomials 
satisfy the following difference equations : 

En{x) +5,.(l+a:) =2a;” , 


( 2 . 1 ) 


5„(1 — a:) — (— l)»5„(x) =0 . 


The transformation of the independent variable from x to 
mx, m an integer, can be accomplished by means of the formulas, 


ffl - 1 

En{mx) ( — 1)’ En{x-\-s/m) , m an odd integer, 

5 = 0 

W-1 

En {mx) = — [2mV (»+l) 3 ^ ( — 1) * (x+s/m) , 

5=0 

m an even integer, 

where Br(x) is the Bernoulli polynomial of first order and rth 
degree, 

*]Sr. E. Norlund (Differenzenrechnung, loc. cit,, p. 25) defines these num- 
bers as the sequence: E 2 — 1, E^ = 5, Eg = — 61, . . . , 

^ 2 n ~ Other authors define the sequence, 1, 5, 61, etc. as the Ber- 

noulli numbers of even order and write, 
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The first derivative of E„{x) is given by, 
d E„ix)/dx = nE„-i{x) , 
and the first integration by, 

/’«•(*)«= n+1 iy) — E n+i 
Out of the Taylor’s expansion, 

Enix-\~h) = 2 nCs hi^ E n-s{^X) , 
s=o 

and the first of the difference equations (2.1), we obtain for h — 1, 
the following formula : 

En(.x) -|- 2] nCaEg{x') =231” . 

s = o 

The following special values are to be particularly noted : 

( 1 / 2 ) = 0, E^n-, (0) = —E,n.i (1 ) = C',n-l/2^’*-^ , 

where 

Co = l, Ci=— 1, 03 = 2, C 5 = — 16, 

Cr = 272, 09 =— 7936, ••• , 

and in general, 

C3„-i = (— 1) 2^» (1 — S"") BJ271 , 

in which Bn is the H.th Bernoulli number. (For other values of C„ 
see the table in section 2, The Bernoulli Polynomials and Bernoulli 
Numbers). For even subscripts we have C^,i = 0. 

E,„i0) =E,na)=0, E,n(Vi) = (— 1)"£7„/2='‘ ; 

£7,„_,(l/3) = — E,n-A2/S) = (1 — 1/3=”-^) ; 

E3n(l/6)=.&2„(6/6) = (l + l/3"-») (— 1)»£7„/2=’-^ . 

The Euler polynomial may be derived from the following 
limit : 

£7„(x)=lim2 V (— 1)« (r+s)" , 

a = o ^ 

s = 0 

and from the following difference sum : 
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£»(«) = E (~1)» J*(a:V2‘) , 

S = 0 

where 

A fix) =f(x-{-l) —fix) 

and 

A^fix)=AlA^-^fix)J . 

These polynomials do not possess the property of orthogonal- 
ity, but the following integrals of their product are often useful : 

EAt)dt 

= ( — 1)”^^ m! n] Cm+n+i/CS”*" (w+it-f-l) !], m,,n'^0 ; 

Enit)dt 

— i — !)“+*• ml nl Et/ [ (2r) ! 2’’] , = 2r . 

In view of the fact that C^t — 0, we have a semi-orthogonal- 
ity of the polynomials over the interval (0,1). since the first in- 
tegral is zero, when m -j- w is an odd integer. 

S. The Computation of Tables of E„. The first eight values of 
En were computed by L. Euler [Bibliography, Euler (2), p. 419]. 
A ninth value given by him was wrong, but the corrected value, 
was computed by Eothe and published by Ohm in 1840.* Another 
value, Eio, was added by Stemt in 1875, who referred to a table of 
the first fourteen values published by H. F. Scherk, in his Mathe- 
matisehe Abhandlungen in 1825. This table was republished in N. 
Nielsen’s: Traite des Nombres de Bernoulli. Paris (1923), p. 178. 
The values of the numbers up to w = 27 were published in 1914 by 
J. W. L. Glaisher [See Supplementary Bibliography I, Glaisher 
(20)] and the values to n — 50 by S. A. Joffe in 1916 and 1920 
[See Supplementary Bibliography I, Joife (2) and (3)]. 

In his computations Glaisher made use of the following equa- 
tions : 

En — (2«)«F„..+ (2»)4E„., [- i—l)^-^i2n)^E, 

-f(_l)"=0, (3.1) ; 


’^Journal filr Mathematik, voL 20 (1840), p. 12. 

fZur Theorie -der Eulerschen Zahlen. Jov/rncd fur Matliematih, vol. 79 
(1875) pp. 67-98. 
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£7„ — 2H2n)4iS?„.a + 2M2«)8£J„-. = 1 , (3.2) ; 

jS„ — 3 (2n) 62*£7„_3 + 3 (2w) 

= [3»+ (— 1)”]/2 , (3.3) ; 

£7jt 2® (29t) sI^n^n-4 "1“ 2^^ (2^2.) 16^8^ n-8 2^® (292-) 24 ‘M'i2-£?n-12 

. . . = ^ ('Jtan H” "Van) > (3.4) J 

where and i;» are the rational parts of (1-|-V2)" and (l-j-^yS) 
and may be calculated from the recurrence formulas : 

2Wjj-i "1“ *2^-2 j “ — 2Vn— i ■ ^Vn-2 / 

the initial values being = 1, U 2 = S and Vi = 1, Vs = — 1. 

Efi — 2 (2'22-) 122 ® ( 22^6 “f“ 2® — 1) En~e "4“ 3 (222.) 242"^ ('^12 2^^ 

+ 1) En -12 h ( 1 ) ^ 3 (2?2.) i2ft2i*'^«{W6J: 4- 2®'^^ 

4“ ( 1)**} En-ek -| 

= %{1 + (— 1)4{3”+ (—1)”}+ (2«)a{3-^4- (— l)”-^}i /2 
+ (2n)4{3"-=4- (_l)»-4 2+ (2«)6{3»-®+ (—I)"-®} 2® 

+ (2«)8{3"-*4- (—1)“-®} 2®^ 1- (2»)a. {3”->= 

4- (— 1)»-4 2^-®H 1 - (— l)”-4(2n)a{3"-" 

+ (_l)»}l /2 Wa— (2n)43"-^ 4 - (— 1 )”} Wa 

4- (2«)6{3"-®4- (—1)”} 2w3H h (—1)*=-" {3™-*= 

4- (—1) "}2»'-“Wfc + • • • ] , (3.5) ; 

in which, 

io„ = i/2{ (2 4- V3) ” 4- (2 — \/3) "} . 

Values of m;„ can be calculated from the recurrence formula 
Wn — Av?«-i W„-2 , Wi = 2, W2 = 7 . 

E„ (ji) 22^£7 „_i - j- (_n}i2*En-2 (3.6) ; 

E„ — (72.) 262 £ 7 „-i - 1 - (n) 46 "E „_2 = 2-5’' — 9, (3.7) ; 

E„ — («) 2l0-£7„_i + in) 4l0^£'„.2 = 25" — 2 (21" — 9") , 

(3.8) ; 
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these being special cases of the more general formula : 

(n) 2 (2r ) (?i) ^ (2?*) *En~2 — • - • 

= 2{1" (2r— 1) ” — 3'*(2r— 3) « + 5"(2r— 5) 

+ (3.9) ; 

We note the abbreviation, 

(?i),= [»(«_!) ... (H_r4-l)]/r! . 

The first formula, (3.1), is found in the early theory of Euler 
numbers; the next four, (3.2) to (3.5), are due to Glaisher who de- 
veloped them from suggestions obtained through a paper relating 
to Bernoulli numbers by S. Ramanujan* ; the next three are spe- 
cial cases of formula (3.9) which Glaisher attributes to A. 
Eadicke.f 

By means of these formulas Glaisher computed the first 27 
Euler numbers. The values of E„ from n = 9 to w = 23 were cal- 
culated by means of formulas (3.6) and (3.8) and a few re-checked 
by a recalculation as follows : Ea, Eix, and E 20 by (3.3) ; Eio by 
(3.4), by (Z.5),E2, by (3.1), and (3.3), and E 22 by (3.2). The 
values from w. == 23 to «. = 27 were computed by means of formula 
(3.8) and, excepting for the case n = 24, where the value was re- 
calculated by means of (3.4), the check was effected by means of 
the following congruence, which he derived from formula (3.9) : 

En = ( — 1) « 2{1='‘ — 3=" -1-5-’* 

-j- ( — i)5'r-3) (j. — 2)®**}, mod r. 

Setting r = 3, 7, 9, 11, 13, 17, 19, 23 in this formula, Glaisher 
obtained special congruences of whiich the following (for the mod- 
ulus r = 17) are typical : 

Egi'+i =s 1, mod 17 ; Est ,^2 5 , mod 17 

Esu^i = 10 , mod 17 E^k^i = 8 , mod 17 


*Some Properties of Bernoulli’s Numbers. Journal of the Indian Math. 
Soc., voL 3 (1911), pp. 219-234. Collected Papers, Cambridge, (1927) pp. 1-14. 

fSee Glaisher: On a Class of delations Connecting any n Consecutive 
Bernoullian Functions. Quarterly Journal of Math., vol. 42 (1910), pp. 86- 
157; in particular, p. 147, 
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Ess+o = 14 , mod 17 , = 3 , mod 17 , 

Esic *7 = 9 , mod 17 , Fsi ^ 0 , mod 17 . 

A check of the values of was effected by verifying each 
value for each of the residues to the eight moduli given above. 

In extending the table of Euler numbers to n ~ 50, S. A. 
Joffe made use of the following simple relation : 

( 1)" ^ ( l)”*^»n,« ) 

W=1 

where we abbreviate, 

= ^2“ 0^V2'“ . 

These values are connected by the recurrence formula : 

^j»,n ^ 1) 6m-i,n-i "f" 3 

which is immediately derivable from the formula relating to cen- 
tral differences which is found in section 8 of Bernoiilli Polynom- 
ials and Bernoulli Numbers. 

Joffe’s computation of the first twelve numbers is reproduced 
below. 

i. Origin and Computation of the Tables. In the preceding 
section a description has been given of the methods used in com- 
puting the Euler numbers. We shall now include a short account 
of the origin and computation of the other tables. 

Tables of the Euler Polynomials, Table 36 gives the values 
of the poljmomials E„ (x), n = 2, 3, 4, 5, 6, 7 and 8, from x = 0.00 
to X = 1.00 at intervals of .01. These values w'ere computed by Es- 
ther Kantz, a direct evaluation over the entire range being first 
achieved. The fact that E„Xx) — ( — 1)" E„(l — x) was then em- 
ployed in order to check the computations, the values over one 
half the range being compared with the values over the other half. 

. Tables of the Series Tn and log^oT,,. The eighteen place val- 
ues of the series T„ given in table 39 were computed by J. W. L. 
Glaisher, [See Supplementary Bibliography, I, Glaisher (17)], who 
employed the following series : 
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Values of 


2 

3 

4 

5 

6 

7 

8 
9 

10 




m/n 

1 

2 

3 

4 

5 

6 


7 

1 

1 

1 

1 

1 

1 


1 

1 

2 


6 

30 

126 

510 

2 

046 

8 190 

3 



90 

1 260 

13 230 

126 

720 

1 171 170 

4 




2 520 

75 600 

1 580 

040 

28 828 800 

5 





113 400 

6 237 

000 

227 026 800 

6 






7 484 

400 

681 080 400 

7 








681 080 400 

K 

1 

5 

61 

1 385 

50 521 

2 702 

765 

199 360 981 

min 



8 


9 



10 


1 

32 766 
10 663 380 
494 053 560 
6 972 966 000 
39 502 663 200 
95 351 256 000 
81 729 648 000 


1 

131 070 
96 461 910 
8 203 431 600 
196 556 560 200 
1 882 311 631 200 
8 266 953 895 200 
16 672 848 192 000 
12 504 636 144 000 


1 

524 286 
S70 123 240 
133 955 839 080 
5 283 068 427 000 

80 735 951 696 400 

576 371 099 304 000 

2 059 096 751 712 000 

3 563 821 301 040 000 

2 375 880 867 360 000 


19 391 512 145 2 404 879 675 441 370 371 188 237 525 


m/n 


11 


12 


2 

! 



2 

097 

150 





8 

388 

606 

3 

1 


7 

838 

973 

450 




70 

582 

218 

300 

4 


2 

167 

656 

876 

000 



34 

902 

001 

272 

600 

5 


138 

104 

723 

433 

600 


3 

550 

162 

645 

260 

000 

6 

i 8 

255 

176 

777 

252 

400 


126 

301 

275 

727 

704 

000 

7 

1 35 

589 

155 

470 

268 

400 

2 

040 

089 

704 

773 

120 

000 

8 

200 

946 

724 

026 

048 

000 

17 

131 

288 

994 

099 

280 

000 

9 

603 

711 

328 

396 

176 

000 

79 

645 

466 

376 

075 

600 

000 

10 

914 

714 

133 

933 

600 

000 

206 

176 

565 

788 

633 

440 

000 

11 

548 

828 

480 

360 

160 

000 

277 

707 

211 

062 

240 

960 

000 

12 







151 

476 

660 

579 

404 

160 

000 

I 

69 

348 

874 

393 

137 

901 

15 

514 

534 

163 

557 

086 

905 


i 
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r„ = 1 — l/3» 4- l/5» — == 1 — 1/3” + 1/5” — 1/7” 

+ 1/9” — r/" , 

4 ;S„.5V4"+" H — } > 

r„"' = 2 {u<^) s„*x"/4”^^ 4- 5r„«V4”^" 

4-w«>S„*5"/4”*® + ---} , 

where we abbreviate, = w(n 41 ) (’ 2 '+ 2 ) • • ■ («4-^ — 1)/"^! , 

S„' = S„ —1- S" = S„ — 1 — 1/2” . 

For odd powers the series were easily calculated from the 
formula. 

T^n.i = En (2n) ! 2^-^] . 

Previously* Glaisher had computed the value of by means 
of the following asymptotic series derived from Euler’s summa- 
tion formula : 

1/P -}- 1/5= 4- 1/9= H 1-1/ (4a;— 3) = 

ccCi — l/[4. (4x41)] —l/[2. (4x41)=] — 2/[3- (4x41)=] 

4 32/[15 • (4x41)=] — 512/[21 • (4x41)=] 4 • • ■ . 

1/3= 4 1/7= 4 1/11= ^ 1-1/ (4x— 1) = 

~C^_l/[4. (4x43)] — 1/[2. (4x43)=] —2/ [3- (4x43)=] 

4 32/ [15- (4x4 3)=] . 

Computing the left members directly by means of Barlow’s and 
Oakes’ tables of reciprocals, Glaisher obtained the values : 

Cl = 1.074833072, 02 = 0.158867478 , 

from which he computed coi*rect to nine places. 


*Messenger of Math., vol. 6 (1876), pp. 71-76. 
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Later, in connection with the limit,* 

lim{ [3* T 11“ • - • (4jt— 1) ■ • • ] / [5' 9' 13“ • • - 

71=00 

(47^-3) (4w+l) ] } = exp (— Va + — T,) 

71 

Glaisher found the equation, 

= Y [1/2 + *2/(3 • 2“) + f4/(5 • 2‘) + V(7 • 2«) + ■ . . ] 

from which he computed to 20 decimals places.t 

Employing the formulas given at the beginning of this section, 
Glaisher exhibited their power by evaluating Tz, Tt, and T* to 32, 
30, and 28 places respectively. These values are given in table 39. 
[See Supplementary Bibliography I, Glaisher (18)]. 

The values of logioTn were computed by Miss Lucy Kantz, de- 
vices being employed in this calculation similar to those described 
in section 9 of Bernoulli Polynomials etc. in connection with the 
evaluation of loge S„. These values were checked by duplicate cal- 
culation by E. W. Scotten. 

In connection with the calculation of the values of the series 
Tn, we might record as of interest the following sums also due to 
Glaisher [See Supplementary Bibliography I, Glaisher (19)] : 

1 _ 1/3 _ 1/5 1/7 1/9 .623 225 240 140 230 51340 ; 

1 + 1/3= — 1/5= — 1/7= 4- 1/9= 1/11= H 

1.064 734 171 043 503 3704 . 

1 _1_ 1/3 _ 1/5 — 1/7 4 1/9 4 1/11 n/2=/= 

= 1.110 720 734 539 591 561 753 970 247 5151 - 


*Proceedinga of the Lmidon Math. Soc., vol. S (1S77), pp. 200-201. 
tWe note that, t„ = 1 — l/2» + l/3» — 1/4" + .. ■ . 
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TABLE 36 

The Euler Polynomial 

Description: Values of E„ix), n = 2, 3, 4, 5, 6, 7 and 8, from 
a; = .00 to a; = 1.00 at intervals of .01. 
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MATHEMATICAL TABLES 


X 


. E^(x) 

E,(x) : 


x ) 

X 

.ao 

-.0000 

.250000 

.0000 

0000 

-.50000 

00000 

.00 

.01 

-.0099 

.249851 

.0099 

9801 

-.49975 

00249 

.01 

.02 

-.0196 

,249408 

.0199 

8416 

-.49900 

03968 

.02 

.03 

-.0291 

.248677 

.0299 

4681 

-.49775 

20007 

.03 

.04 

-.0384 

.247664 

.0398 

7456 

-.49600 

62976 

.04 

,05 

-.0475 

.246375 

.0497 

5625 

-.49376 

53125 

.05 

.06 

-.0564 

.244816 

.0595 

8096 

-.49103 

16224 

.06 

.07 

-.0651 

,242993 

.0693 

3801 

-.48780 

83443 

.07 

.08 

-.0736 

.240912 

.0790 

1696 

-.48409 

91232 

.08 

.09 

-.0819 

.238579 

.0886 

0761 

-.47990 

81201 

.09 

.10 

-.0900 

.236000 

.0981 

0000 

-.47524 

00000 

.10 

.11 

-.0979 

.233181 

.1074 

8441 

-.47009 

99199 

.11 

.12 

-.1056 

.230128 

.1167 

5136 

-.46449 

35168 

.12 

.13 

-.1131 

.226847 

.1258 

9161 

-.45842 

68957 

.13 

,14 

-.1204 

.223344 

.1348 

9616 

-.45190 

66176 

.14 

.15 

-.1275 

.219625 

.1437 

5625 

-.44493 

96875 

.15 

.16 

-.1344 

.215696 

.1524 

6336 

-.43753 

35424 

.16 

.17 

-.1411 

.211563 

.1610 

0921 

-.42969 

60393 

.17 

.18 

-.1476 

.207232 

.1693 

8576 

-.42143 

54432 

.18 

.19 

-.1539 

.202709 

.1775 

8521 

-.41276 

04151 

.19 

.20 

-.1600 

.198000 

.1856 

OOOO 

-.40368 

00000 

.20 

.21 

-.1659 

: .193111 

.1934 

2281 

-.39420 

36149 

.21 

.22 

-.1716 

.188048 

.2010 

4656 

-.38434 

10368 

.22 

.23 

-.1771 

.182817 

.2084 

6441 

-.37410 

23907 

.23 

.24 

! -.1824 

.177424 

.2156 

6976 

-.36349 

81376 1 

.24 

.25 

-.1875 

.171875 i 

.2226 

5625 

-.35253 

90625 

.25 

.26 

-.1924 

.166176 

.2294 

1776 

-.34123 

62624 

.26 

.27 

-.1971 

.160333 1 

.2359 

4841 

1 -.32960 

11343 

.27 

.28 

-.2016 

.154352 

.2422 

4256 , 

-.31764 

53632 

.28 

,29 

-.2059 

. .148239 

.2482 

9481 1 

1 -.30538 

09101 

,29 

.30 

-.2100 

' .142000 

.2541 

0000 1 

j -.29282 

00000 

.30 

.31 

-.2139 

.135641 ^ 

,2596 

5321 

^ -.27997 

51099 

.31 

,32 

-.2176 

,129168 

.2649 

4976 1 

1 -.26685 

89568 

.32 

.33 

-.2211 

i .122587 

.2699 

8521 ! 

i -.25348 

44857 

.33 

.34 

-.2244 

.115904 

.2747 

5536 

1 -.23986 

48576 

.34 

.35 

-.2275 

i .109125 

.2792 

5625 i 

1 -.22601 

34375 

.35 

.36 

-.2304 

; .102256 

1 .2834 

8416 i 

-.21194 

37824 

.36 

,37 

-.2331 

i .095303 

i .2874 

3561 , 

-.19766 

96293 

.37 

.38 

-.2356 

.088272 

I .2911 

0736 : 

; -.18320 

48832 

.38 

.39 i 

-.2379 

.081169 

.2944 

9641 

-.16856 

36051 

.39 

.40 : 

-.2400 

: .074000 

1 .2976 

0000 i 

1 -.15376 

00000 

.40 

.41 

-.2419 

.066771 

i .3004 

1561 

; -.13880 

84049 

.41 

.42 

-.2436 

.059488 

.3029 

4096 ! 

-.12372 

32768 

.42 

.43 

-.2451 

.052157 

: .3051 

7401 

i -.10851 

91807 , 

.43 

.44 

-.2464 

.044784 

.3071 

1296 

1 -.09321 

07776 

.44 

.45 

-.2475 

; .037375 

^ .3087 

5625 

! -.07781 

28125 

.45 

.46 

-.2484 

.029936 

.3101 

0256 

i -.06234 

01024 

.46 


-.2491 

.022473 

.3111 

5081 

-.04680 

75243 

.47 

.48 

-.2496 

; .014992 

.3119 

0016 

-.03123 

00032 

.48 

.49 

-.2499 

.007499 

1 .3123 

5001 

-.01562 

25001 

.49 

.50 j 

-.2500 

.000000 

: .3125 

0000 

-.00000 

00000 

.50 
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X 


1 E^(x) 

1 


E-Ax) 

X 

.50 

-.2500 

.000000 

.3125 

0000 

.00000 00000 

.50 

.51 

-.2499 

1 -.007499 

.3123 

5001 

.01562 25001 

,51 

.52 

-.2496 

i -.014992 

1 .3119 

0016 

.03123 00032 

.52 

.53 

-.2491 

-.022473 

; .3111 

5081 

.04680 75243 

.53 

.54 

-.2484 

i -.029936 

.3101 

0256 

.06234 01024 

.54 

.55 

-.2475 

! -.037375 

.3087 

5625 

.07781 28125 

.55 

.56 

-.2464 

^ -.044784 

.3071 

1296 

.09321 07776 

.56 

.57 

-.2451 

; -.052157 

.3051 

7401 

.10851 91807 

.57 

.58 

-.2436 

-.059488 

.3029 

4096 

.12372 32768 

.58 

.59 

-.2419 

-.066771 

.3004 

1561 

.13880 84049 

.59 

.60 

-.2400 

-.074000 

.2976 

0000 

.15376 00000 

.60 

.61 

-.2879 

-.081169 

.2944 

9641 

.16856 36051 

.61 

.62 

V . -.2356 

-.088272 

.2911 

0736 

.18320 48832 

.62 

.63 

-.2331 

-.095303 

.2874 

3561 

.19766 96293 

.63 . 

.64 

-.2304 

-.102256 

.2834 

8416 

.21194 37824 

.64 

.65 

-.2275 

-.109125 

.2792 

5625 

.22601 34375 

.65 

.66 

-.2244 

-.115904 : 

.2747 

5536 

.23986 48576 

.66 

.67 

-.2211 

-.122587 i 

.2699 

8521 

.25348 44857 

.67 

.68 

-.2176 

-.129168 i 

.2649 

4976 

.26685 89568 

.68 

.69 

-.2139 

-.135641 

.2596 

5321 

.27997 51099 

.69 

.70 

-.2100 

-.142000 i 

.2541 

0000 

.29282 00000 

.70 

.71 

-.2059 

-.148239 i 

.2482 

9481 

.30538 09101 

.71 

.72 

-.2016 

-.154352 

.2422 

4256 

.31764 53632 

.72 

.73 

-.1971 

-.160333 

.2359 

4841 , 

.32960 11343 

.73 

.74 

-.1924 

-.166176 ; 

.2294 

1776 

.34123 62624 

.74 

.75 

-.1875 

-.171875 

.2226 

6625 i 

.35253 90625 

.75 

.76 

-.1824 

-.177424 

.2156 

6976 

.36349 81376 

.76 

.77 

-.1771 

-.182817 

.2084 

6441 

.37410 23907 

.77 

.78 

-.1716 

-.188048 

.2010 

4656 

.38434 10368 

.78 

.79 

-.1659 

-.193111 

.1934 

2281 

.39420 36149 

.79 

.80 

-.1600 

-.198000 

.1856 

0000 

.40368 00000 

.80 

.81 

-.1539 

-.202709 1 

.1775 

8521 

.41276 04151 

.81 

.82 

-.1476 

-.207232 

.1693 

8576 

.42143 54432 

.82 1 

.83 

-.1411 i 

-.211563 

.1610 

0921 

.42969 60393 

.83 i 

.84 

-.1344 ! 

-.215696 

.1524 

6336 

.43753 35424 

.84 1 

.85 

-.1275 i 

-.219625 

.1437 

5625 ! 

,44493 96875 

.85 i 

.86 

-.1204 , 

-.223344 ! 

.1348 

9616 

.45190 66176 

.86 ^ 

.87 

-.1131 i 

-.226847 i 

.1258 

9161 

.45842 68957 

.87 ; 

.88 

-.1056 ’ 

-.230128 

.1167 

5136 

.46449 35168 

.88 ! 

.89 

-.0979 1 

-.233181 ■ 

.1074 

8441 i 

.47009 99199 

.89 i 

.90 

-.0900 

-.236000 

.0981 

0000 i 

.47524 00000 

.90 ! 

.91 

-.0819 ' 

-.238579 

.0886 

0761 ' 

.47990 81201 

.91 1 

.92 

-.0736 ! 

-.240912 : 

.0790 

1696 1 

.48409 91232 

.92 1 

.93 

1 -.0651 ’ 

-.242993 

.0693 

3801 

.48780 83443 

.93 ^ 

.94 

-.0564 

: -.244816 

.0595 

8096 

.49103 16224 

.94 ; 

.95 

-.0475 

! -.246375 

.0497 

5625 i 

.49376 53125 

.95 i 

.96 

-.0384 

I -.247664 

.0398 

7456 

.49600 62976 

.96 1 

.97 

-.0291 

-.248677 

.0299 

4681 

,49775 20007 

.97 [ 

.98 

-.0196 

-.249408 

.0199 

8416 

.49900 03968 

.98 I 

.99 

-.0099 

-.249851 

.0099 

9801 

.49975 00249 

.99 

1.00 

-.0000 

-.250000 

.0000 

OOOO 

.50000 00000 

1.00 
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X 

j 

E,(x) 

E^(x) 

x 

m 

.00000 ooooo 

2.12500 OOOOO 

0.00000 ooooo 

.00 

,01 

-.02999 50003 

2.12395 00875 

0.16997 20014 

,01 

.02 

-.06996 00095 

2.12080 13997 

0.33977 60448 

.02 

.03 

-.08986 50722 

2.11555 70850 

0.60924 43401 

.03 

.04 

-.11968 03031 

2.10822 23858 

0.67820 94330 

.04 

.05 

-.14937 59219 

2.09880 46336 

0.84650 43719 

.05 

.06 

-.17892 22861 

2.08731 32395 

1.01396 28754 

.06 

,07 

-.20828 99245 

2.07375 96840 

1.18041 94974 

.07 

.08 

-.23744 95683 

2.05815 75035 

1.34570 97930 

,08 

.09 

-.26637 21833 

2.04052 22753 

1.50967 04816 

.09 

.10 

-.29502 90000 

2.02087 16000 

1.67218 96100 

.10 

.11 

-.32339 15437 

1.99922 50819 

1.83295 67133 

.11 

.12 

-.35143 16636 

1.97560 43074 

1.99196 29745 

.12 

.13 

-.37912 15611 

1.95003 28212 

2.14900 13818 

.13 

.14 

-.40643 38177 

1.92253 61008 

2.30391 68846 

.14 

.15 

-.43334 14219 

1.89314 15289 

2.45655 65469 

.15 

.16 

-.45981 77956 

1.86187 83641 

2.60676 96985 

.16 

.17 

-.48583 68195 

1.82877 77094 

2.75440 80838 

.17 

.18 

-.51137 28582 

1.79387 24794 

2.89932 60084 

.18 

.19 

-.53640 07838 

1.75719 73656 

3.04138 04821 

.19 

.20 

-.56089 60000 

1.71878 88000 

3.18043 18600 

.20 

.21 

-.58483 44642 

1.67868 49170 

3.31634 14801 

.21 

,22 

-.60819 27097 

1.63692 55139 

3.44897 67981 

.22 

.23 

-.63094 78670 

1.59355 20101 

3.57820 65183 

.23 

,24 

-.65307 76842 

1.54860 74043 

3.70390 32223 

.24 

.25 

-.67456 05469 

1.50213 62305 

3.82594 29932 

.25 

.26 

-.69537 54970 

1.45418 45129 

3.94420 55367 

.26 

.27 

-.71550 22516 

1,40479 97193 

4.05857 42986 

.27 

.28 

-.73492 12201 

1.35403 07132 

4.16893 65783 

.28 

.29 

-.75361 35214 

1.30192 77046 

4.27518 36382 

.29 

,30 

-.77156 10000 

1.24854 22000 

4.37721 08100 

.30 

.31 

-.78874 62416 

1,19392 69508 

4.47491 75959 

.31 

.32 

j -.80515 25878 

1.13813 59010 

4.56820 77664 

.32 

.33 

1 -.82076 41499 

1.08122 41340 

4.65698 94533- 

.33 

.34 

i -.83556 58228 

1,02324 78180 

4.74117 52390 

.34 

.35 

i -.84954 32969 

,96426 41508 

4.82068 22407 

.35 

.36 

-.86268 30705 

.90433 13035 

4.89543 21908 

.36 

.37 

i -.87497 24607 

.84350 83638 

4.96535 15127 

.37 

.38 

! -.88639 96140 

,78185 52785 

5.03037 13911 

.38 

.39 

i -.89695 35169 

.71943 27944 

5.09042 78393 

.39 

.40 

-.90662 40000 

.65630 24000 

5.14546 17600 

.40 

.41 

i -.91540 17561 

.59252 62654 

1 5.19541 90030 

.41 

.42 

1 -.92327 83379 

.52816 71822 

1 5.24025 04167 

,42 

.43 

; -.93024 61699 

.46328 86029 

! 5.27991 18958 

.43 

.44 

i -.93629 85533 

.39795 40796 

5.31436 44236 

.44 

.45 

1 -.94142 96719 

.33222 82023 

i 5.34357 41094 

.45 

.46 

1 -.94563 45959 

.26617 55374 

1 5.36751 22213 

.46 

i .47 

j -.94890 92868 

.19986 10651 

i 5.38615 52136 

.47 

' .48 

-.95125 05999 

.13335 00168 

! 5.39948 47496 

.48 

.49 

-.95265 62875 

.06670 78130 

5.40748 77187 

.49 

.50 

-.95312 50000 

,00000 OOOOO 

5.41015 62500 

.50 
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X 

E,{x) 

E,{x) 

E,{x) 

1 X 

.50 

-.95312 50000 

.00000 00000 

5.41015 62500 

.50 

.51 

-.95265 62875 

-.06670 78130 

5.40748 77187 

.51 

.52 

-.95125 05999 

-.13335 00168 

5.39948 47496 

.52 

.53 

-.94890 92868 

-.19986 10651 

5.38615 52136 

.53 

.54 

-.94563 45959 

-.26617 55374 

5.36751 22213 

.54 

.55 

-.94142 96719 

-.33222 82023 

5.34357 41094 

.55 

.56 

-.93629 85533 

-.39795 40796 

5.31436 44236 

.56 

.57 

-.93024 61699 

-.46328 85029 

5.27991 18958 

.57 

.58 

-.92327 83379 

-.52816 71822 

5.24025 04167 

.58 

.59 

-.91540 17561 

-.59252 62654 

5.19541 90030 

.59 

.60 

-.90662 40000 

-.65630 24000 

5.14546 17600 

.60 

.61 

-.89695 35159 

-.71943 27944 

5.09042 78393 

.61 

.62 

-.88639 96140 

-.78185 52785 

5.03037 13911 

.62 

.63 

-.87497 24607 

-.84350 83638 

4.96535 15127 

.63 

.64 

-.86268 30705 

-.90433 13035 

4.89543 21908 

.64 

.65 

-.84954 32969 

-.96426 41508 

4.82068 22407 

.65 

.66 

-.83556 58228 

-1.02324 78180 

4.74117 52390 

.66 

.67 

-.82076 41499 

-1.08122 41340 

4.65698 94533 

.67 

.68 

-.80515 25878 

-1.13813 59010 

4.56820 77664 

.68 

.69 

-.78874 62416 

-1.19392 69508 

4.47491 75959 

.69 

.70 

-.77156 10000 

-1.24854 22000 

4.37721 08100 

.70 

.71 

-.75361 35214 

-1.30192 77046 

4.27518 36382 

.71 

.72 

-.73492 12201 

-1.35403 07132 

4.16893 65783 

.72 

.73 

-.71550 22516 

-1.40479 97193 

4.05857 42986 

.73 

.74 

-.69537 54970 

-1.45418 45129 

3.94420 55367 

.74 

.75 

-.67456 05469 

-1.50213 62305 

3.82594 29932 , 

.75 

.76 

-.65307 76842! 

-1.54860 74043 

3.70390 32223 ^ 

.76 

.77 

-.63094 78670 

-1.59355 20101 

3.57820 65183 

.77 

.78 

-.60819 27097 

-1.63692 55139 

3.44897 67981 

.78 

.79 

-.58483 44642! 

-1.67868 49170 

3.31634 14801 

.79 

.80 

-.56089 60000 

-1.71878 88000 

3.18043 13600 ! 

.80 

.81 

-.53640 07838 1 

-1.75719 73656 i 

3.04138 04821 

.81 

.82 

-.51137 28582 1 

-1.79387 24794 

2.89932 60084 

.82 

.83 

-.48583 68195 1 

-1.82877 77094 : 

2.75440 80838 

.83 

.84 

-.45981 77956 

-1.86187 83641 ! 

2.60676 96985 

.84 

.85 

-.43334 14219 

-1.89314 15289 ! 

2.45655 65469 

.85 

.86 

-.40643 38177 

-1.92253 6100S 

2.30391 68846 

.86 

.87 

-.37912 15611 

-1.95003 28212 ^ 

2.14900 13818 

.87 

.88 

-.35143 16636 

-1.97560 43074 

1.99196 29745 

.88 

.89 

-.32339 15437 

-1.99922 508191 

1.83295 67133 

.89 : 

.90 

-.29502 90000 

-2.02087 16000 

1.67213 96100 

.90 ; 

i 

.91 1 

-.26637 21833 

-2.04052 22753 

1.50967 04816 

.91 ; 

.92 

-.23744 95683 

-2.05815 75035 

1.34570 97930 

.92 

.93 

-.20828 99245 

-2.07375 96840 

1.18041 94974 

.93 i 

.94 

-.17892 22861 

1 -2.08731 32395 

1.01396 28754 

.94 1 

.95 

-.14937 59219 

1 -2.09880 46336 

0.84650 43719 

; .95 i 

.96 

-.11968 03031 

-2.10822 23858 

0.67820 94330 

.96 

.97 

-.08986 50722 

-2.11555 70850 

0.50924 43401 

i -^'3^ 

.98 

-.05996 00095 

1 -2.12080 13997 

0.33977 60448 

' .98 

.99 

-.02999 50003 

-2.12395 00875 

0.16997 20014 

.99 

1.00 ^ 

-.00000 00000 

-2.12500 00000 

; 0.00000 00000 

1 1.00 
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TABLE 37 
Euler Numbers 

Description : Values of the first 50 Euler numbers. 
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n 







E, 

1 






1 i 

2 

3 













1 

5 

61 

4 












1 385 

5 












50 

521 

6 











2 

702 

765 

7 











199 

360 981 

8 










19 

391 

512 

145 

9 









2 

404 

879 

675 

441 

10 









370 

371 

188 

237 

525 

11 








69 348 

874 

393 

137 

901 

12 







15 

514 

534 

163 

557 

086 

905 

13 






4 

087 

072 

509 

293 

123 

892 

361 

14 





1 

252 

259 

641 

403 

629 

865 

468 

285 

15 





441 

543 

893 

249 

023 

104 

553 

682 

821 

16 




177 

519 

391 

579 

539 

289 

436 

664 

789 

665 

17 



80 

723 

299 

235 

887 

898 

062 

168 

247 

453 

281 

18 


41 

222 

060 

339 

517 

702 

122 

347 

079 

671 

259 

045 

19 

23 

489 

580 

627 

043 

108 

252 

017 

828 

576 

198 

947 

741 

‘20 

14 

851 

150 

718 

114 

980 

017 

877 

156 

781 

405 

826 

684 



425 












21 

10 364 

622 

733 

519 

612 

119 

397 

957 

304 

745 

185 

976 



310 

201 











22 

7 

947 

579 422 

597 

592 

703 

608 

040 

510 

088 

070 

619 



519 

273 

805 










23 

6 667 

537 

516 

685 

544 

977 

435 

028 

474 

773 

748 

197 



524 107 

684 

661 









24 

6 

096 

278 

645 

568 

542 

158 

691 

685 

742 

87,6 

843 

153 



976 

539 

044 

435 

185 








25 

6 

053 

285 248 

188 

621 

896 

314 

383 

785 

111 

649 

088 



103 

498 225 

146 

815 

121 







26 

6 

506 

162 

486 

684 

608 

847 

715 

870 

634 

080 

822 

983 



483 

644 236 

765 

385 

576 

565 






27 

7 

546 

659 

939 

008 

739 

098 

061 

432 

565 

889 

736 

744 



212 

240 

024 

711 

699 

858 

645 

581 





28 

9 

420 

321 

896 

420 

241 

204 

202 

286 

237 

690 

583 

227 



209 

388 852 

599 

646 

009 

394 

905 

945 




29 

i 12 

622 

019 251 

806 

218 

719 

903 

409 

237 

287 

489 

255 



482 

341 

061 

191 

825 

594 

069 

964 

920 

041 



30 

i 

108 

911 

496 

579 

230 

496 

545 

807 

741 

652 

158 

688 



733 

487 349 

236 

314 

106 

008 

095 

454 

231 

325 


31 

27 

757 

101 

702 

071 

580 

597 

366 

980 

908 

371 

527 

449 


: 

233 

019 

594 

800 

917 

578 

033 

782 

766 

889 

782 

501 

32 

i 45 

358 

103 

330 

017 

889 

174 

746 

887 

871 

567 

762 

366 


i 

351 

861 

519 

470 

368 

881 

468 

843 

837 

919 

695 

760 


i 

705 












33 

78 

862 

842 

066 

617 

894 

181 

007 

207 

422 

399 

904 

239 



478 

162 

972 

003 

768 

932 

709 

757 

494 

857 

167 

945 



376 

961 










34 

145 

618 

443 

801 

896 

315 

007 

150 

470 

094 

942 

326 

661 



860 

812 

858 

314 

932 

986 

447 

697 

768 

064 

595 

488 



862 

902 

085 








35 

285 

051 

783 223 

697 

718 

732 

198 

729 

556 

739 

339 

504 



255 

241 

778 

255 

239 

879 

353 

211 

106 

980 

427 

546 



235 

397 447 

421 











EULER POLYNOMIALS 


295 


n 


E 


n 


86 

590 

574 

720 

777 

544 

365 

455 

135 

032 

296 

439 

571 

372 



033 

016 

181 

822 

954 

929 

765 

972 

153 

659 

805 

050 

37 


264 

501 

891 

063 

465 








’ 1 

292 

973 

664 

187 

864 

170 

497 

603 

235 

938 

698 

754 



076 

170 

519 

123 

672 

606 

411 

370 

597 

343 

787 

035 

38 i 


331 

808 

195 

731 

850 

937 

881 






1 2 

986 

928 

183 

284 

576 

950 

930 

743 

652 

217 

140 

605 



692 

922 

369 

370 

680 

702 

813 

812 

833 

466 

898 

038 

39 


172 

015 

655 

808 

960 

288 

452 

845 





7 

270 

601 

714 

016 

864 

143 

803 

280 

651 

699 

281 

851 



647 

234 

288 

049 

207 

905 

108 

309 

583 

687 

335 

688 



017 

641 

546 

191 

095 

009 

395 

592 

341 




40 

18 

622 

915 

758 

412 

697 

044 

482 

492 

303 

043 

126 

Oil 



920 

010 

194 

518 

556 

063 

577 

101 

095 

681 

956 

123 

41 


546 

201 

442 

832 

293 

837 

005 

396 

878 

225 



50 

131 

049 

408 

109 

796 

612 

908 

693 

678 

881 

009 

420 



083 

336 

722 

220 

539 

765 

973 

596 

236 

561 

571 

401 



154 

699 

761 

552 

253 

189 

084 

809 

951 

554 

801 


42 

141 

652 

557 

597 

856 

259 

916 

722 

069 

410 

021 

670 

405 



475 

845 

492 

837 

912 

390 

700 

146 

845 

374 

567 

994 



390 

844 

977 

125 

987 

675 

020 

436 

380 

612 

547 

605 

43 

419 

664 

316 

404 

024 

471 

322 

573 

414 

069 

418 

891 

818 



962 

628 

391 

683 

907 

039 

212 

228 

549 

032 

921 

853 



217 

838 

146 

608 

053 

808 

786 

365 

440 

570 

254 

969 



261 












44 

1 

302 

159 

590 

524 

046 

398 

125 

858 

691 

330 

818 

681 



356 

757 

613 

986 

610 

030 

678 

095 

758 

242 

404 

286 



633 

729 

262 

297 

123 

677 

199 

743 

591 

748 

006 

204 



646 

868 

985 










45 

4 

227 

240 

686 

139 

909 

064 

705 

589 

929 

214 

593 

102 



933 

845 

388 

672 

369 

082 

676 

644 

542 

650 

248 

228 



369 

590 

525 

634 

078 

984 

302 

153 

217 

507 

945 

782 



396 

923 

579 

721 









46 

14 

343 

212 

791 

976 

583 

406 

133 

682 

640 

578 

565 

858 



579 

882 

148 

843 

159 

111 

106 

574 

955 

509 

790 

196 



812 

618 

254 

848 

857 

854 

461 

550 

714 

631 

444 

034 



921 

517 

907 

250 

365 








47 ^ 

50 

817 

990 

724 

580 

425 

164 

559 

757 

643 

090 

736 

003 



482 

435 

671 

513 

413 

926 

813 

239 

886 

828 

210 

876 



247 

074 

897 

752 

122 

164 

140 

484 

881 

907 

534 

297 



068 

189 

565 

042 

330 

181 







48 

187 

833 

293 

645 

293 

026 

402 

007 

579 

184 

179 

892 

539 



001 

444 

997 

005 

361 

637 

080 

870 

116 

823 

642 

645 



755 

601 

678 

579 

681 

159 

136 

078 

780 

812 

233 

831 



035 

373 

097 

528 

077 

899 

745 






49 

723 

653 

438 

103 

385 

777 

657 

187 

661 

736 

782 

292 

986 



259 

565 

181 

067 

232 

760 

712 

431 

055 

015 

669 

043 



224 

647 

591 

792 

236 

141 

452 

770 

950 

810 

842 

191 



949 

814 

198 

134 

897 

708 

964 

641 





50 

2 

903 

528 

346 

661 

097 

497 

054 

603 

834 

764 

435 

875 



077 

553 

006 

646 

158 

945 

080 

492 

319 

146 

997 

643 



370 

625 

023 

889 

353 

447 

129 

967 

354 

174 

648 

294 



748 

510 

553 

528 

692 

457 

632 

980 

625 

125 
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TABLE 38 

Logarithms of the Euler Numbei^ 

Description : Logarithms of the first 250 Euler numbers computed 
to twelve decimal places. 

Also the first ten significant figures in the first 250 Euler 
numbers. 
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298 

(The numbers in parentheses denote the number of additional figures 
before the decimal point.) 


i 

i 

n 

logl5 £■» 


1 

0.0000 0000 0000 

; 

1.00000 00000 

2 

0.6989 7000 4336 

6.00000 00000 

3 

i.7853 2983 5011 

61.0000 00000 

4 

3.1414 4977 8400 

1885.00 00000 

5 

4.7034 7193 8284 

50521.0 00000 

6 

6.4318 0828 6305 

2702765. OOOO 

7 

8.2996 4016 2027 

1993609 81.00 

8 

10.2876 1167 6568 

1939151 2145 

9 

12.3810 9335 1978 

2404879 675(3) 

A) 

14.5686 3719 4867 

8703711 882(5) 

11 

16.8410 3941 6358 

6934887 489(7) 

12 

19.1907 3874 0073 

1651453 416(10) 

13 

21.6114 1234 2656 

4087072 509(12) 

14 

24.0976 9438 4097 

1252259 641(15) 

15 

26.6449 7388 2655 

4416438 932(17) 

16 

29.2492 4580 0749 

1776193 916(20) 

17 

31.9069 9890 3609 

8072329 924(22) 

18 

34.6151 2969 4666 

4122206 034(25) 

19 

37.3708 7526 1289 

2348958 053(28) 

1 20 

40.1717 6010 5584 

1485115 072(31) 

1 21 

43.0155 5349 8641 

1036462 273(34) 

i 22 

45.9002 3487 6646 

7947579 423(36) 

! 23 

48.8239 6546 8043 

6667537 517(39) 

; 24 

51.7850 6480 9294 

6096278 646(42) 

1 25 

’ 54.7819 9113 9598 

; 6053285 248(45) 

! 26 

; 57,8133 2490 5271 

! 6506162 487(48) 

i 27 

, 60.8777 5478 06341 

1 7546659 939(51) 

1 28 

1 63.9740 6574 3074 

1 9420321 896(54) 

i 29 

j 67.1011 2883 8249 i 

1 1262201 925(58) 

1 30 

S 70.2578 9234 6215| 

1810891 150(61) 

31 

73.4433 7411 6664| 

2775710 170(64) 

32 

76.6566 5488 6041i 

4535810 333(67) 

; 33 

' 79.8968 7242 4165’ 

7886284 207(70) 

34 

83.1632 1638 5512' 

1456184 438(74) 

35 

86.4549 2376 2203 

2850517 832(77) 

36 : 

89.7712 7485 3293 

5905747 208(80) 

37 i 

93.1115 8967 91841 

1292973 664(84) 

38 

96.4752 2478 06961 

2986928 183(87) 

39 

99.8615 7035 4499 

7270601 714(90) 

I 40 ; 

103.2700 4767 8721 

i 

1862291 576(94) 

41 

106,7001 0679 5923^ 

5013104 941(97) 

42 

110,1512 2442 0201 ! 

1416525 576(101) 

43 

113.6229 0204 3198' 

4196643 164(104) 

; 44 ^ 

117.1146 6421 3908 

1302159 591(108) 

45 

120.6260 5697 5931 

4227240 686(111) 

1 46 

124.1566 4644 1537 

1434321 279(115) 

47 

127.7060 1748 9631 

5081799 072(118) 

i 48 : 

131.2737 7257 3899 

1878332 936(122) 

i 49 

134.8595 3062 9797 

7236534 381(125) 

1 50 ; 

j 1 

i 

138.4629 2607 0334 

2903528 347(129) 
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n 

logic 



51 

142.0836 

0786 

1819 

1212293 

738(133) 

52 

145.7212 

3867 

1762 

5263064 

250(136) 

53 

149.3754 

9408 

2037 

2374073 

072(140) 

54 

153.0460 

6186 

1149 

1111890 

095(144) 

55 

156.7326 

4129 

0187 

5403078 

660 (147) 

56 

160.4349 

4253 

7584 

2722341 

086(151) 

57 

164.1526 

8607 

8343 

1421301 

055(155) 

58 

167.8856 

0215 

3863 

7684261 

820(158) 

59 

171,6334 

3026 

8855 

4299621 

926(162) 

60 

175.3959 

1872 

2235 

2488391 

575(166) 

61 

179.1728 

2416 

9166 

1488758 

210(170) 

62 

182.9639 

1121 

1707 

9202614 

119(173) 

63 

186.7689 

5201 

5773 

5874244 

458(177) 

64 

190.5877 

2595 

2316 

3870133 

554(181) 

65 

194.4200 

1926 

0862 

2630384 

646(185) 

66 

198.2656 

2473 

3663 

1843421 

862(189) 

67 

202.1243 

4141 

8935 

1331500 

761(193) 

68 

205.9959 

7434 

1740 

9907734 

079(196) 

69 

209.8803 

3424 

1237 

7591616 

154(200) 

70 

213.7772 

3732 

3109 

5987386 

904(204) 

71 

217.6865 

0502 

6087 

4858531 

537(208) 

72 

221.6079 

6380 

1587 

4054747 

378(212) 

73 

225.5414 

4490 

5546 

3478923 

713(216) 

74 

229.4867 

8420 

1629 

3067497 

388(220) 

75 

233.4438 

2197 

5037 

2778574 

048(224) 

76 ! 

237.4124 

0275 

6215 

2584656 

040(228) 

77 1 

241.3923 

7515 

3808 

2468170 

481(232) 

78 '■ 

245.3835 

9169 

6273 

2418753 

977(236) 

79 

249,3859 

0868 

1576 

2431692 

647(240) 

80 I 

253.3991 

8603 

4492 : 

2507183 

001(244) 

81 i 

257.4232 

8717 

1006 

2650252 

001 (248) 

82 1 

261.4580 

7886 

9398 

2871301 

974(252) 

83 i 

265.5034 

3114 

7591 

3187360 

217(256) 

84 i 

269.5592 

1714 

6405 : 

3624241 

646(260) 

85 

273.6253 

1301 

8336 

4220005 

513(264) 

86 ■ 

277.7015 

9782 

1576 

5030345 

579(268) 

87 I 

281.7879 

5341 

8927 : 

6136961 

785(272) 

88 

285.8842 

6438 

1367 

7660628 

139(276) 

89 ! 

289.9904 

1789 

5977 

9781780 

113(280) 

90 1 

294.1063 

0367 

8000 i 

1277331 

664(285) 

91 1 

298.2318 

1388 

6794 ' 

1705351 

419(289) 

92 

302,3668 

4304 

5474 ; 

2327250 

035(293) 

93 

306.5112 

8796 

4034 : 

3245547 

459(297) 

94 

310.6650 

4766 

5774 ; 

4624317 

726(301) 

95 

314.8280 

2331 

6840 I 

6730127 

887(305) 

96 

319.0001 

1815 

8731 ! 

1000272 

109(310) 

97 

323.1812 

3744 

3609 1 

1517880 

018(314) 

98 

327.3712 

8837 

2267 i 

2351193 

499(318) 

99 

331.5701 

8003 

4630 i 

3716892 

792(322) 

100 

335.7778 

2335 

2644 i 

5995471 

635(326) 



n 
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n 

logic 

j 

101 

102 

lOS 

104 

105 
lOG 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 1 

135 ! 

136 i 

137 i 

138 i 

139 i 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

339.9941 3102 5450 
344.2190 1747 6729 
348.4523 9880 4094 
352.6941 9273 0453 
356.9443 1855 7238 
361.2026 9711 9404 
365.4692 5074 2132 
369.7439 0319 9138 
374.0265 7967 2531 
378.3172 0671 4133 

382.6157 1220 8208 
386.9220 2533 5530 
391.2360 7653 8729 
395.5577 9748 8862 
399.8871 2105 3159 
404.2239 8126 3882 
408.5683 1328 8258 
412.9200 5339 9439 
417.2791 3894 8445 
421.6455 0833 7045 

426.0191 0099 1540 
430.3998 5733 7417 
434.7877 1877 4824 
439.1826 2765 4850 
443.5845 2725 6557 
447.9933 6176 4760 
452.4090 7624 8495 
456.8316 1664 0181 
461.2609 2971 5415 
465.6969 6307 3406 

470.1396 6511 8004 
474.5889 8503 9303 
479.0448 7279 5811 
483.5072 7909 7144 
487.9761 5538 7245 
492.4514 5382 8094 
496.9331 2728 3894 
501.4211 2930 5730 
505.9154 1411 6652 
510.4159 3659 7207 

514.9226 5227 1371 
519.4355 1729 2882 
523.9544 8843 1960 
528.4795 2306 2393 
533.0105 7914 8988 
537.5476 1523 5362 
542.0905 9043 2068 
546.6394 6440 5045 
551.1941 9736 4378 
555.7547 5005 3362 

1 9865770 883(330) 

; 1655836 596(335) 
i 2833993 202(339) 

* 4945301 000(343) 
8796675 209(347) 
1594766 557(352) 
2946122 102(356) 
5545021 050(360) 
1063113 597(365) 
2075901 363(369) 

4127738 805(373) 

I 8356517 664(377) 

! 1722172 059(382) 

1 3612413 768(386) 
7711183 769(390) 

! 1674870 619(395) 

: 3700950 601(399) 

I 8318660 484(403) 

I 1901686 610(408) 
4420876 034(412) 

1044963 190(417) 
2511061 431(421) 
6183646 954(425) 
1522746 658(430) 
3841733 694(434) 
9848311 226(438) 
2664934 319(443) 
6786043 515(447) 
i 1823600 554(452) 
4976947 659(456) 

1379320 269(461) 
3881369 951(465) 
1108849 988(470) 
3215726 446(474) 
9465757 783(478) 
2827833 455(483) 
8572890 643(487) 
2637116 438(492) 
8230270 642(496) 
2605773 105(501) 

8368589 619(505) 
2725946 280(510) 
9005097 762(514) 
3016637 062(519) 
1024658 506(524) 
3528704 045(528) 
1231942 484(533) 
4359778 297(537) 
1563858 175(542) 
6685256 369(546) 



EULER POLYNOMIALS 


301 


n 



151 

560.3210 8373 7852 

2094516 268(551) 

152 

564.8931 6019 5903 

7819161 727(555) 

153 

669.4709 4170 7671 

2957615 460(560) 

154 

574.0543 9104 5588 

1133420 454(565) 

155 

578.6434 7146 4787 

4400190 355(569) 

156 

583.2381 4669 3772 

1730400 747(574) ! 

157 

587.8383 8092 5331 

6892565 872(578) 

158 

592.4441 3880 7679 

2780601 852(583) 

159 

597.0553 8543 5821 

1136018 584(588) 

160 

601.6720 8634 3138 

4699875 387(592) 

161 

606.2942 0749 3178 

1968826 713(597) 

162 

610.9217 1527 1656 

8350553 670(601) 

163 

615.5545 7647 8642 

3585720 868(606) 

164 

620.1927 5832 0954 

1558684 875(611) 

165 

624.8362 2840 4721 

6858488 341(615) 

166 

629.4849 5472 8141 

3054602 678(620) 

167 

634.1389 0567 4398 

1376910 382(625) 

168 

638.7980 5000 4765 

6281306 777(629) 

169 

643.4623 5685 1853 

2899726 261(634) 

170 

648.1317 9571 3038 

1354552 098(639) 

171 

652.8063 3644 4027 

6402306 244(643) 

172 

657.4859 4925 2581 

3061605 664(648) i 

173 

662.1706 0469 2387 

1481169 268(653) I 

174 

666.8602 7365 7064 

7248925 846(657) i 

175 

671.5549 2737 4313 

3588619 183(662) 1 

176 

676.2545 3740 0197 

1796955 823(667) 

177 

680.9590 7561 3550 i 

9100717 084(671) 

178 

685.6685 1421 0517 

4661376 803(676) ; 

179 

690.3828 2569 9213 

2414491 602(681) 1 

180 

695.1019 8289 4499 

1264686 535(686) 

181. 

699.8259 5891 2877 

6698212 369(690) 

182 

704.5547 2716 7502 

3586965 235(695) 

183 

709.2882 6136 3293 

1942054 277(700) 

184 

714.0265 3549 2158 

1063005 453(705) 

185 

718.7695 2382 8324 

5881983 858(709) ! 

186 

723.5172 0092 3760 

3290038 074(714) 

187 

728.2695 4160 3709 

1860122 748(719) 

188 

733.0265 2096 2304 

1062969 890(724) 

189 

737.7881 1435 8287 

6139236 421(728) | 

190 

742.5542 9741 0811 

3583417 504(733) 

191 

747.3250 4599 5338 

2113712 888(738) 

192 

752.1002 4623 9614 

1259639 410(743) 

193 

756.8801 4451 9734 

7588300 481(747) 

194 

761.6644 4745 6287 

4617981 179(752) 

195 

766.4532 2191 0579 

2839369 485(757) 

196 

771.2464 4498 0935 

1763782 304(762) 

197 

776.0440 9399 9076 

1106863 329(767) 

198 

780.8461 4652 6567 

7016920 023(771) 

199 

785.6525 8035 1344 

' 4493454 530(776) 

200 

790.4633 7348 4298 

! 2906521 128(781) 
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; 71 

loSu 



En 

201 

795.2785 

0415 

5943 

1898909 

014(786) 

202 

800.0979 

5081 

3134 

1252999 

256(791) 

203 

804.9216 

9211 

5866 

8350108 

446(795) 

204 

809.7497 

0693 

4120 

5619619 

802(800) 

1 20o 

814.5819 

7434 

4787 

3819217 

088(805) 

206 

819.4184 

7362 

8636 

2621039 

879(810) 

207 

824.2591 

8426 

7353 

1816286 

134(815) 

: 208 

829.1040 

8594 

0632 

1270825 

559(820) 

; 209 

833.9531 

5852 

3320 

8977564 

278(824) 

210 

838.8063 

8208 

2624 

6402979 

077(829) 

; 211 

843.6637 

3687 

5361 

4610381 

622 (834) 

, 212 

848.5252 

0334 

5268 

3351223 

133(839) 

213 

853.3907 

6212 

0361 

2459020 

337(844) 

214 

858.2603 

9401 

0339 

1821352 

518(849) 

* 215 

863.1340 

8000 

4043 

1361695 

506(854) 

216 

868.0118 

0126 

6958 

1027545 

987(859) 

^ 217 

872.8935 

3913 

8764 

7825987 

299(863) 

218 

877.7792 

7513 

0927 

6015547 

092(868) 

; 219 

882.6689 

9092 

4341 

4666496 

284(873) 

220 

, 

887.5626 

6836 

7009 

3653157 

252(878) 

221 

892.4602 

8947 

1766 

2885954 

447(883) 

222 

897.3618 

3641 

4043 

2300575 

095(888) 

22S 

902.2672 

9152 

9676 

1850510 

398(893) 

■ 224 

907.1766 

3731 

2746 

1501887 

189(898) 

225 : 

912.0898 

5641 

3464 

1229862 

087(903) 

: 226 1 

917.0069 

3163 

6093 

1016088 

734(908) 

' 227 1 

923.9278 

4593 

6903 

8469269 

192(912) 

' ’ 228 1 

926.8525 

8242 

2164 

i 7121679 

453(917) 

229 

931.7811 

2434 

6177 

i 6041215 

753(922) 

230 

936.7134 

5510 

9336 

5169578 

201(927) 

; 231 

941.6495 

5825 

6221 

: 4462294 

778(932) 

i 232 i 

946,5894 

1747 

8734 

3885236 

622(937) 

i 233 

951.5330 

1658 

9254 

; 3412059 

448(942) 

i 234 

956.4803 

3956 

8833 

; 3022313 

903(947) 

1 235 

961.4313 

7051 

5424 

i 2700041 

973(952) 

236 , 

966.3860 

9366 

7127 

' 2432728 

636(957) 

237 i 

971.3444 

9339 

5478 

: 2210514 

640(962) 

= 238 ! 

976.3065 

5420 

3763 

1 2025602 

404(967) 

239 ? 

981.2722 

6072 

5355 

; 1871805 

527(972) 

I 240 : 

986.2415 

9772 

2085 

1 1744205 

783(977) 

241 

991.2145 

5008 

2637 

■ 1638891 

047(982) 

: 242 

996.1911 

0282 

0973 

' 1552754 

588(987) 

243 

1001.1712 

4107 

4777 

1483341 

253(992) 

244 

1006.1549 

5010 

3934 

' 1428729 

803(997) 

245 

1011.1422 

1528 

9026 

1387443 

445(1002) 

: 246 

i 1016.1330 

2212 

9856 

. 1358382 

663(1007) 

247 

1021.1273 

5624 

3997 

i 1340776 

052(1012) 

^ 248 

1026.1252 

0336 

5360 

' 1334146 

022(1017) 

249 

1031.1265 

4934 

2793 

1338287 

258(1022) 

250 

1036.1313 

8013 

8692 

1353256 

i 

554(1027) 
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TABLE 39 
The Series r« 

Description: Values of Tn to 18 decimal places, n = 1 to n = 38, 
and the common logarithms, logm T„, over the same range. 
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n 



T 

**• n 




logic 

n 

1 

.785 

398 

163 

397 

448 

310 

9.895 

089 

881 

366 

171 

464 

1 

2 

.915 

965 

594 

177 

219 

015 

9.961 

879 

160 

851 

683 

560 

2 

3 

.968 

946 

146 

259 

369 

380 

9.986 

299 

639 

762 

495 

587 

3 

4 

.988 

944 

551 

741 

105 

336 

9.995 

171 

942 

205 

934 

634 

4 

5 

.996 

157 

828 

077 

088 

064 

9.998 

328 

152 

111 

194 

882 

5 

6 

.998 

685 

222 

218 

438 

135 

9.999 

428 

623 

565 

655 

428 

6 

7 

.999 

554 

507 

890 

539 

909 

9.999 

806 

482 

126 

585 

992 

7 

8 

.999 

849 

990 

246 

829 

657 

9.999 

934 

846 

705 

029 

415 

8 

9 

.999 

949 

684 

187 

220 

090 

9.999 

978 

147 

570 

391 

219 

9 

10 

.999 

983 

164 

026 

196 

877 

9.999 

992 

688 

167 

928 

757 

10 

11 

.999 

994 

374 

973 

823 

699 

9.999 

997 

657 

075 

300 

307 

11 

12 

.999 

998 

122 

350 

587 

882 

9.999 

999 

184 

546 

455 

800 

12 

13 

.999 

999 

373 

583 

771 

841 

9.999 

999 

727 

950 

803 

528 

13 

14 

.999 

999 

791 

087 

248 

735 

9.999 

999 

909 

270 

335 

449 

14 

15 

.999 

999 

930 

340 

842 

624 

9.999 

999 

969 

747 

411 

284 

15 

16 

.999 

999 

976 

775 

950 

903 

9.999 

999 

989 

913 

923 

513 

16 

17 

.999 

999 

992 

257 

782 

104 

9.999 

999 

996 

637 

597 

477 

17 

18 

.999 

999 

997 

419 

086 

745 

9.999 

999 

998 

879 

123 

614 

18 

19 

.999 

999 

999 

139 

660 

745 

9.999 

999 

999 

626 

359 

409 

19 

20 

.999 

999 

999 

713 

213 

274 

9.999 

999 

999 

875 

450 

107 

20 

21 

.999 

999 

999 

904 

403 

029 

9.999 

999 

999 

968 

482 

763 

21 

22 

.999 

999 

999 

968 

134 

064 

9.999 

999 

999 

986 

160 

800 

22 

23 

.999 

999 

999 

989 

377 

965 

9.999 

999 

999 

953 

869 

088 

23 

24 

i .999 

999 

999 

996 

459 

311 

9.999 

999 

999 

998 

462 

298 

24 

25 

.999 

999 

999 

998 

819 

768 

9.999 

999 

999 

999 

487 

432 

25 

26 

,999 

999 

999 

999 

606 

589 

9.999 

999 

999 

999 

829 

144 

26 

27 

.999 

999 

999 

999 

868 

863 

9.999 

999 

999 

999 

943 

048 

27 

28 

.999 

999 

999 

999 

956 

288 

9.999 

999 

999 

999 

981 

016 

28 

29 

i .999 

999 

999 

999 

985 

429 

9.999 

999 

999 

999 

993 

672 

29 

30 

.999 

999 

999 

999 

995 

143 

9,999 

999 

999 

999 

997 

891 

30 

31 

' .999 

999 

999 

999 

998 

381 ' 

9.999 

999 

999 

999 

999 

297 

31 

32 

.999 

999 

999 

999 

999 

460 

9.999 

999 

999 

999 

999 

765 

32 

33 

.999 

999 

999 

999 

999 

820 

9,999 

999 

999 

999 

999 

922 

S3 

34 

.999 

999 

999 

999 

999 

940 

9.999 

999 

999 

999 

999 

974 

34 

35 

.999 

999 

999 

999 

999 

980 

9.999 

999 

999 

999 

999 

991 

35 

36 

.999 

999 

999 

999 

999 

993 

i 9.999 

999 

999 

999 

999 

997 

36 

i 37 

.999 

999 

999 

999 

999 

998 

; 9.999 

999 

999 

999 

999 

999 

37 

1 38 

i 

! 

.999 

999 

999 

999 

999 

999 

j 9.999 

999 

999 

999 

999 

999 

38 

1 

; T, 

= .915 1 

965 . 

594 ; 

177 : 

219 1 

015 054 603 

514 

932 

38 




i T, 

= .988 1 

944 i 

551 ' 

741 ; 

105 ; 

336 108 422 

633 

228 





T 

■‘6 

= .998 1 

685 ! 

222 : 

218 

438 ; 

135 441 600 

787 

9 
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GRAM POLYNOMIALS — POLYNOMIAL APPROXIMATION* 


1. Descriptwn. Gram polynomials, named in honor of J. P. 
Gram who was one of the first to apply polynomials orthog’onal 
over discrete intervals to the problem of polynomial approxima- 
tion, arise in connection with the problem of fitting a pobmomial 
to data given as a series of equally spaced items.f It is this ques- 
tion which we shall first consider. 

Two cases are to be distinguished (I) where the number of 
items is odd and (II) where the number is even. Let us consider 
case (I) first, the number of items being equal to 2p -}- 1. It is ob- 
vious that no restriction in generality is imposed if the items are 
put into correspondence with the integers, — p, — p-fl, • • • , — 2, 
— 1, 0, 1, 2, • • • , p as follows: 


*The material contained in this and the next section (Functions of Poly- 
nomial Approximation) is derived mainly from two papers (1) (with V. V. 
Latshaw) Formulas for the Fitting- of Polynomials by the Method of Least 
Squares, Annals of Mathematics^ vol. 31 (series 2) ^930), pp. 52-78; (2) 
Polynomial Appi*oximation by the Method of Least Squares, Annals of Mafke- 
matioal Statistics i vol. 4 (1933), pp. 154-196. 

ftiber die Entwickelung reeler Functionen in Eeihen mittelst der Methode 
der kleinsten Quadrate. Jonmal fiir Math., vol. 94 (1883), pp. 41-73. 

The reader is also referred to the following papers: 

A. C. Aitken : On the Graduation of Data by the Orthogonal Polynomials 
of Least Squares, Proc. of the Royal Soc. of Edinburgh, vol. 53 (1932-33), pp. 
54-78. On Fitting Polynomials to Weighted Data by Least Squares. Ibid., vol. 
54 (1933-1934), pp. 1-11, On Fitting Polynomials to Data with Weighted and 
Correlated Errors. Ibid., vol, 54, pp. 13-16. 

V. Pareto: Tables pour faciliter Tapplication de la methode des moin- 
dres carres. Zeitschrifi fiir Schweizerische Statistiky Jhr. 35, vol. 1, (1899), 
pp. 121-150. 

Edward Condon : The Eapid Fitting of a Certain Class of Empirical For- 
mulae by the Method of Least Squares. Unwers-ity of California Publications 
in MathematieSy vol. 2 (1927), pp. 55-66. 

E. T. Birge and J. D. Shea: A Eapid Method for Calculating the Least 
Square Solution of a Polynomial of Any Degree. Ibid., pp. 67-118. 

Karl Jordan: Berechnung der Trendlinie auf Grund der Theorie der 
kleinsfen Quadrate, Budapest (Hmigarian Xationa! Committee on Economic 
Statistics), (1930). 

A. Sipos: Praktische Anwendung der Trendberechungs-Methode von Jor- 
dan, Budapest (ibid.), (1930). 

Karl Jordan: Approximation and Graduation According to the Principle 
of Least Squares by Orthogonal Polynomials. Aimals of Math. Statistics, vol. 
3 (1932), pp. 257-357. 

Max Sasuly: Trend Analnsis of Statistics. Washington, D. C., (1934), 
421 p. 
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y 

V-p f V-lhrl i V-p+H f *** y V-l 

, y-i , Vo , 

r Pi : 

r ^2 , • 

•• y 2/p 

X 

— p — p-{-l — p4-2 • • ■ — 2 

1 

O 

1 

2 • 

•• p 


If wie designate the r-th moment by 


i=-p 

and by Sr the series, 

s. = l’- + 2’-+3’H hr , 

the coefficients of the polynomial, 

1 / — Go + «!« + -1 1 - OnX^ , 

fitted to the data by the method of least squares, will be determined 
by the following sets of equations : 


( 2 p-|-l) Go 4 - 2 S 2 G 2 -j- 2 s4 G 4 + Mo , 

2 S 2 G 4 ) — j“ 2 S 4 G 2 “j" 4“ 11^2 , 

2s4Q-o 4 " 2 s 6®2 4 “ 2 sg G 4 4 “ * ■ = M 4 , 

252 G 1 4~ 2 S 4 G 3 4~ 2So Gg 4" -Ml , 

2 S 4 G 1 4“ 2 S 0 G 3 4“ 2Sg Gg 4“ = Mg , 

2SeGi 4” 2SgG3 4" 2 Sio^ 5 4~ • • ■ * • • • = M'g , 


2. The Fwictiom of Approximation, It will be found conveni- 
ent in setting forth the solutions of the sets of equations given in 
the last section to employ the following abbreviations : 

P2n = h2nS^n/p (p-\-^) (2p4“l) i TC = 1, 2, - - 7, = 6, 

*4 = 30, *0 = 42, *g = 90, *'10 =66, *12 = 2730, *34 = 90, 
or explicitly, 

Po = 1/p (p 4-1) , Pa = 1, P4 = 3p- 4- 3p — 1, Po = 3p^ 4- 6p^ 

3p 1, Ps = 5p® -j- 15p® 5p* — 15p^ — p^ 4- 9p — 3, 
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Pio = 3p® + 122)' + Sp'"' — 182)"“ — 102)^ 24p^ + 2p- — 15p 

+ 5, 2)i 2 = 1052)^“ + 525p« + 5252)^ — lOSOp" — 1190p'’ 

+ 2310p' + 14202)" — 32852)’ — 287p- + 20732) — 691, 

Pi* = 3p’’ + 18p“ + 242)^'“ — 452)® — 812)® + 144p^ + 182p« 

_ 345p® — 217p" + 498p’ + 44p= — 315p -f 105. 

In terms of these functions the solutions of the equations of 
the last section can be expressed as follows : 

The straight line, y = Oo + diX . 

ao = AM(, , (Ii = A'Mi , 

where we abbreviate, 

^ = l/(2p+l) , ^' = 3 /p( 2)+1) (2p+l) . 

The parabola, y == Oo + UiX + • 

(Xq = .AikTo “1“ , 

0/2 BMc, CM2 7 

fli determined from the straight line, 

where we have, 

A = Zp*/P , B = — lop2/P , C = 45po/P , 

P=(2p— l)(22)+3)(2p+l) . 

The cubic, y = a« + . 

a, = A’Mi + B'Mz, 

a, = B'M^-\-C'M, , 

tt-o, «-j determined from the parabola, 

where we use the abbreviations, 

A' = 5- pJP , J5' = —5 • 7 p, IP , C' = 5= • 7 p. /T , 
P=:p(p+1) (2p+l) (22^+3) (2p— 1) (p— 1) (p4-2) . 
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The quartic, y = -f- -|- a^x- -|- a^x^ + a-^x* : 

a-o = AM-, + BM 2 + CMt , 

0^4 = CM„ 4- EM 2 + FMi , 

cti, and Os computed from the cubic, 

where the coefficients of the moments are, 

A=5P„/4P , — 5- -7Pt./4P , C = 15 ■ 63 Pi3/4P , 

D = 5 ■ I47P33/4PP' , 

E= — 15 -105Pa3/4PP' , P = 15 -735 Px3/4PP' ; 

P= (239—1) i2p—Z) (23)+1) (2p-H3) (2p+5) , 

P'=p(p — 1) (p-fl) (2,_j_2) ; 

P„ = ISpn — 35^4 — 14p2 4 P12 = 23)4 — 7^2 , Pis = P 2 , 

P22 = 4296 — 4p4 + 7p2 , P23 = 2p4 — Zps . 

The quintic, y = Ho + «!« + a-^x^ -f + a^x* + a-sa;-’ . 

O'l = j4'^Afi — j“ B'Ms 4“ C'Ms , 

Os = BAh + D'M^ 4- P'il/s , 

a, = C'M-^-\-E'M^AF'M., , 

Cl Of Cl 2 and a4 computed from the quartic, 

where we employ the abbreviations, 

A' =7= P, iV4P, B' = — 3-7*Pi 27'4P, C' = 3 • 7 • llP'i3/4P , 
D' — 7 S~-o- P22'/4P , E' — — 3 • 5 - 72 • 11 PA/AP 
P' = 3^-7-11P3//4P , 

P=.p (3,4-1) (2p-fl) (2p4-3) (2p— 1) (p— 1) (p 4-2) (2p+5) 

(2p— 3) (p— 2) (p+3) , 

P4/ = 253910 — 7O39, 4- lOSpe 4- 140p4 — 84P2 , PA = 18p« 

105po 4- 91^4 4- "Opa , PA = 15po — 35p4 — 14p2 , 
P22'c=i2p6 — 28p4 4-77p2 , PA = 2p^ — 7p-> , PA =p^ 
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The sextic, 

y = a.]-\- d^x -|- QoX- + -r • 

ao = AMo + BM2 + CM, + DMe , 

<h = BMo + EM. + FM, H- GM^ , 
a, = CMo + FM. -f HM, + IM, , 

tte = DMo + GM. + IM, 4- JMfl , 

«i, di and flr. computed from the quintic, 
where the coefficients of the moments are, 

A = 5-7P.v'4P' , 
i? = _3-5-7"P,2/4P' , 

C' = 3-5-7--11Pi3/4P' , 

P = —3 ■ 5 • 7 - 11 • 1SPi4/4P' , 

E = Z- ■TP../ 4 .P , 
p = — 32.5-7-11 Pm/4P , 

(? = 3 • 7= • 11 • 13P.4/4P , 

J7^3-5--7-- IPP 33 / 4 P , 

/ = —3- - 5 • 7= • 11 • 13P«/4P , 

J =3= -7=1P-13P44/4P ; 

P = p(p+1) (2p4-l) (2p+3) (22) — 1) (p — 1) (p 4-2) (2p— 3) 
X(2p+5) (p+3) (2p-f7) (p— 2 ) ( 2 p— 5) , 

P' = (2p4-l) (2p+3) (2p— 1) (2p— 3) (2p+5) (2p+7) (2p— 5), 
P,, = 7p8 — lOSpo + 168p4 + 114p, , 

P 12 = Sps — 30pi 4- 66 p 2 , 

Pis — P, — 9p2 , 


Pii — P2 > 

P 2 , = 135pio — 648ps + 2610pa — 1096p4 4- 1473p2 , 

p,3 = 27 ps — 270 p 6 4- 483 p 4 — 454 p 2 , P., = Sps — 20 p 4 4 " l^Pa , 

P 33 = ps — 4p4 4 - 16p2 , P 34 = P4 — QPi , P 4 , — p 2 • 
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The septimic, 

y “j— OL\CO CtsX | (h^CC ] (X/tX ■ 

a, = A'M^ + B'Ms 4- C'M, + D'M, , 

03 = B'M^ 4- E'M, 4- F'Ms 4- G'Mr , 

05 = C'Mk + F'M, + H'M, + I'M, , 

Or = DM, 4- GM, 4- IM, 4- JMr , 

Oo, dz, 04, and Oe computed from the sextic. 

where we use the following abbreviations, 

A'=S^P'„/4rP , 

JB' = — 3^-7-ll PW4P , 

C' = 3’-7-11-13PW'4P , 

D' = —32 • 5 • 11 - 13 P'lJAP , 
£?'==3^-5-7-1PPV4P , 

F' = —32 • 72 - 11" . 13 P'23/4P , 
G'=:3"-5-7-11-13PW4P , 

= 3® • 7" • 11 • 13" P'33/4P , 

/' = _3"-5-7-1P13PW4P , 

/' = 3"-5-1P-13"P44/4P ; 

P = P(2>4-1) (2p4-l) (23)4-3) (229—1) (p— 1) (p-4-2) (2p4-5) 
X (2p— 3) (p— 2) (p+3) (2p4-7) (2p— 5) (p— 3) (p+4) 
P'li = 1225pi4 — 630pa2 -{- 130,095pio — 144,144p8 

— 115,962p6 4- 635,964p, — 347,01Gp2 
P',2 = p,2 — 525pxo 4- 1554ps — 4220p6 4- 1032p4 4- SlSOpo , 
P'i3 = 5pio — 36ps -f- 219pe — 236p4 — 228p2 > 

F'l-t == 7ps — lOoPd 4~ ISSpi 4" 444p2 > 

P 22 = 5pio — 36ps 4“ 240p6 — 812p.j 4“ 6823)2 , 

P'zH — Ps — lops -f 42p4 — 90p2 , 

P'24 = 5pe — 30p4 -1- 663)2 , P'33 = Pe — 6p4 4- 33p2 , 

P'34=P4 9p2 , P'4 4 = P2 . 
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These functions, i. e. the coefficients of the moments which we 
have designated by means of capital letters, have been tabulated 
for various ranges of the variable p. 

3. Numerical Application. As an example illustrating the ap- 
plication of the formulas of the last section, let us consider the 
polsmomial approximation to the following data which are taken 
from T. N. Thiele and consist of a system of frequencies obtained 
from a game of patience (solitaire) ;* 


Value of 
Character 


Frequency (y) 


0 


Class Marks 
(») 


7 8 9 10 11 12 13 14 15 16 17 18 19 20 


3 7 35 101 89 94 70 46 30 15 4 5 1 0 


_6 — 5 — 4 _3 _2 _1 0 1 2 3 4 5 6 7 


Computing the moments, using values of x for this purpose, 
we get: 

Mo= 500 , Ms = — 5508 , 626188 , 

= — 570 , M,= 34108 , = — 1419708 . 

M,= 2728 , Ms = — 76380 , 

Substituting these values in the respective formulas we ob- 
tain: 

y = 33.3333 — 2.03571X , 

y = 63.2217 — 2.03571.'C — 1.601163*- , 

y = 63.2217 — 9.92462.r — 1.60116:Bx- -f .2361953x- , 


*Forelaesninger over Alndndelig lagttagelseslaere, Copenhagan, (1889), 
p. 12. These data are selected for illustration because they -were similarly em- 
ploy^ by Karl Pearson in testing his theory of polynomial curve fitting based 
on the method of moments: On the Systematic Fitting of Curves to Observa- 
tions and Measurements. Biometrika, vol. I, (1902), pp. 265-303; vol. II, 
(1903), pp. 1-23, in particular, p. 18. 
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y = 75.0584 — 9.92462a’ — 3.760517a;^ + .2361953a;" 

+ .0456661®^ , 

y = 75.0584 — 20.40589a: — 3.760517x^ + 1.1397932a;" 

-j- .0466661a;* — .01492181a;" , 

y = 73.9504 — 20.40589a: — 3.3205859a:" + 1.1397932a;" 

+ .02089034a;* — .01492181a:® + .000338551a;® , 

y = 73.9504 — 25.76303a; — 3.3205859a;" + 2.0703223a;" 

— .02089034a;* — .054117647x® + .000338551a:® 

+ .0004607106a:" . 

We compute from these equations the following- approxima- 
tions 


X 

Data 

S iv) 

Straight 

line 

Parabola 

Cubic 

Quartic 

Quintic 

Sextic 

Septimic 

—7 

0 

47.58 

—.99 

—26.78 

—11.11 

3.12 

3.92 

.59 

—6 

3 

45.55 

17.79 

14.11 

7.39 

—8.86 

—10.45 

—3.48 

—5 

7 

43.51 

33.37 

43.29 

29.69 

15.77 

15.47 

12.43 

—4 

35 

41.48 

45.75 

62.19 

51.16 

50.54 

51.51 

45.98 

— 3 

101 

39.44 

54.92 

72.21 

68.31 

78.98 

80.07 

79.54 

—2 

89 

37.41 

60.89 

74.78 

78.71 

92.92 

93.19 

97.66 

— 1 

94 

.35.37 

63.66 

71.31 

I 81.03 

90.63 

89.93 

94.40 

0 

70 

33.33 

63.22 

63.22 

75.06 

75.06 

73.95 

73.95 

1 

46 

31.30 

59.59 

51.93 

61.66 

52.06 

51.37 

46.91 

2 

i 30 

29.26 

52.75 

38.86 

42.79 

28.58 

28.85 

24.40 

3 

I 15 

i 

27.23 

42.70 

25.42 

21.52 

10.84 

11.94 

12.47 

4 

1 4 

2.5.19 

29.46 

13.02 

2.00 

2.62 

3.60 

9.14 

5 

; 5 

23.16 

13.01 

3.09 

—10.51 

3.40 

3.10 

6.13 

6 

' 1 

21.12 

—6.63 

—2.95 

—9.67 

6.59 

5.01 

—1.96 

7 

1 0 1 

19.08 

—29.49 

—.3.69 

11.98 

—2.25 

—1.46 

.87 


The goodness of fit is graphically illustrated in the accom- 
panying figures. 
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4. Case Where the Number of Hems is Even. In the previous 
sections we discussed the problem of fitting the polynomials to 
data in which the number of items was odd. We now assume that 
the number is even, N = 2p, and arrange the data according to the 
following scheme : 


y-p 


y-i y-x Vx y-x 


yp 


— ( 2 p — 1)/2 3/2 — 1/2 1/2 3/2 


••• (2p— 1)/2 


The moments which apply to the data are computed from the 
formula : 


M'=: (1/2)^ % {(2s— 1)^ [2/»+ (— l)'a/J} . 

S = 1 

The values of the constants which multiply the moments in 
the formulas of section 2 are taken from the tables which corre- 
spond to the argument {Zp — 1)/2. 

As an example consider the following data which are identical, 
with the series employed in section 3 except for the deletion of the 
last item. 


Value of 
Character 

6 

7 

8 

9 

10 

11 

12 13 14 15 16 17 18 

19 

Frequency (y) 

0 

3 

7 

35 

101 

89 

94 70 46 30 15 

4 

5 

1 

Class Marks 

13 

11 

9 

7 

5 

3 

113 5 7 

9 

11 

13 

(a:) 


“Y” 

~ 2 ~ 

~2' 

2~ 

2 

2 2 2 2 2 

2 

Y 

Y 


Computing the first five moments from these data, we obtain : 
M, = 500 , I'h = 2283 , M, ^ 26930.25 , 

Mi = — 320 , Ms = — 1781 , Ms -=— 1632.5 . 
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Substituting- these values in the formulas of section 2 for the 
cases of the parabola and the quintic, using the tabulated values 
corresponding to p = 13/2, we obtain the following least square 
polynomials : 

y = 68.3147 — 1.40659r — 2.006181r- . 

y = 83.3725 — 16.63150.r — 5.172034r== + 1.1492205a:-’ 

+ .0770816a:* — .0178009a:-'' . 

From these equations the following table of values was com- 
puted: 


X 

Data 

(!/) 

Parabola 

Quintic 

X 

Data 

w 

Parabola 

Quintic 

—6.5 

0 

—7.304 

1.492 

0.5 

70 

67.110 

73.912 

—5.5 

3 

15.364 

—12.686 

1.5 

46 

61.691 

50.922 

—4.5 

7 

34.019 

13.214 

2.5 

30 

52.260 

28.698 

—3.5 

35 

48.662 

49.869 

3.5 

15 

38.816 

13.295 

—2.5 

101 

59.293 

79.419 

4.5 

4 

21.360 

7.280 

—1.5 

89 

65.911 

93.329 

5.5 

5 

—.108 

7.592 

—0.5 1 

94 

68.516 

90.257 

6.5 i 

1 

—25.589 

3.407 

1 


5. The Gram Polynomials. The Gram polynomials are de- 
fined to be the members of a set of polynomials. 


(a:) j 9^1 (a:) , ^-2 (a:) , *** ? ^m(a:) , 


of degrees 0, 1, 2, - - • , respectively, such that, 

^ =0 , w'hens^^ t , 

X = -II 

where S, = 6 ^- 2 / in which we employ the abbreviation, 


d-.. = d-, = l , 
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2p+l 

, 2s2 

, 232„ 

do Sp “j- 1 , ^271 — 

2Si 

, 2^4 

9 2^2 n+2 


2s2 

y 2^2 n-2 9 * * 

• , 2*3471 


2s2 

9 2^4 9 * * * 

9 232n 

^1 = 2S2 y ^2n~l ■ 

2s4 

9 230 > * * * 

* « * 

' 9 232rt+2 


SSaw 

9 232n+2 » ’ * ' 

‘ 9 23477,-2 


The explicit values of these determinants are given below : 

= = l , 

3o = 2p-fl , 

a, = p(p+l)(2p4-l)/3 , 
d,=p(p+l)(2p+l)M2p-f3) (2p— 1)/3^-5 , 
d3 = p=(p+l)^(22>+l)M2p+3) (2p— 1) (p— 1) 

X (P+2) /3- 5-^ -7 , 

3* = 4pMp+1)X2H-2) (p— 1) (2p— l)H2p— 3) (2p+l) = 

X (2p+3)H2p+5)/3^-5^-7^ , 
d, = 4 pXp+ 1 ) M2p+1 ) ^ (2p+3) ^ (2p— 1 ) = ( p— 1 ) = (p+2 ) " 

X (2p+5) (2p— 3) (p— 2) (p+3)/3^ • 5^ • 7^ • 11 , 
de = 16p^ (p+i ) X2p+1 ) ^ (2p-^3) = (223—1 ) ^ (p— 1 ) ^ (p+2) ^ 
X(2p— 3)X22>+5)XPi-3) (2p+7) (p— 2) 

X (2p— 5) /3« ■ 5" • 7^ ■ 11= ■ 13 , 

b, = 16p^ (p+1) ^ (2p+l) ^ (2p+3) ^ (2p— 1) = (p— 1) = 

X (2>+2) ^ (2p+5) = (2p— 3) = (p— 2) = (p+3) = 

X (2p+7) (2p— 5) (p— 3) /3^ • 5= • 7= • 11^ • 13= 

*The factorization of the general determinant can be accomplished by 
means of an adaptation to the present case of a method given by A. C. Aitken : 
Note on a Special Persymmetric Determinant. Anviculs of Mat hematic vol. 
52 (2) (1931), pp. 461-462. 
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It will be found by explicit calculation that the Gram poly- 
nomials are obtained from the functions of approximation given in 
section 2 by replacing the moments, Mr, in the last formulas of each 
case( straight line, parabola, cubic, etc.) by x’’. We thus have the 
following expressions for the first eight polynomials: 

<Poix) =l/(2p^l) , 

<Piix) = 3a;/p(p-fl) (2p-fl) =A'x , 

<P2 (x) = {3“ ■ 5/p (2>-j~l) — 1) (2p-j-3) } 

{x-—p(p-l-l)/3} = Cx^-hB . 

= {5^ •7/p(p=— 1) (4p— 1) (22)4-3) (2)4-2) }f a:* 

— (3p® Sp — 1) x/5} = C'x^ + B'x , 

<pAx) = {15"7-/4p(p'— 1) (4p"— 1) (4p*— 9) (22H-5) 

X iP+2 ) } {x* — (6p^ 4- 6p — 5) x^/1 
— |— 8p (p° — 1) (2)4-2) /35} = F X* -|— Ex^ — j- C , 

cp, (x) = {3^ • T •ll/4p(p=^— 1) (4p=— 1) (4p=^— 9) (p=— 4) 

X (2p-\-5) (p+3) }((x^ — 5 (2p= 4-2p — 3) xV9 
4- (15p" -4 30p^ — 35p== — 50p -4 12) ic/63} 

= F'x"^ 4- B'x^ 4" C'x , 

<p,(x) = {3^- 7-- 11^- 13/4p(p'-=— 1) (p=-'— 4) (4p--^— 9) 

X (4p^— 25) (P4-3) (2p-47) } {a® — 5 (3p^ -4 3p 
~7)a:Vll-4 (5p^-4 lOp^ — 20p= — 25p4-14)xVll 

— 5p (p- — 1 ) (p^ — 4) (p- 43 ) /3 • 7 ■ 11} 

= 4" 4“ Gx- -4 B , 

(P, (x) = {3= • 5 • 11- ■ 13V4p(p=— 1) ( 2 ^=^— 4) (p=— 9) (4p=— 1) 

X (4p= — 9) (4p= — ^25) (p- 44 ) (2p4-7)}{;r — 7(3p- 
3p _ 10) xV13 -4 7 ( lop^ -4 30p= — 90p= — 105p 
4- IOD.tV'H • 13 — (35p« -4 lOoi)^ — 280p^ 

— 735p“ + 497p= -4 882p — 180).r 3 • 11 • 13} 

= J'x'^ -4 I'x'^ “4 G'x^ -4 B'x . 
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It will be found that the following recursion relationship 
holds between successive members of the set of polynomials:* 

— n) (2p-\-n-\-2) q>n+i(x) — 4(2n-{-l) (2«-j-3)fl; (pn(x) 

-\-4{2n-\-l) (2«-|-3) <p,i-i(.oi:) =0 . 

It is also possible to show that these polynomials satisfy the 
following difference equation :t 

[(p— 1) (p+2) —Zx — x^1A-^q>n{x) 4- [(n— 1) 2) 

— 2x'iAq^n(x) + «(»+!) 9?,t = 0 , 

where we employ the customary difference notation, 

A Kpn ^ , 

A“ <Pni^X) A ^A fpn^X') 3 

= 93,} (a:-|- 2 ) — . 

6. Use of the Polynomials in Approximation. The Gram poly- 
nomials are employed in the problem of approximation as follows : 

Let f (x) be a function defined over the discrete interval from 
X t= — p to X —p, and let us consider the following expression : 

p 

J = ]^ {fix) — Ao(poix) — Aicpiix) — . 


*The definition of the ^„(a:) -which has been given above was chosen for 
the obvious connection which the functions in that form have with the prob- 
lem of curve fitting and -with the computed values in the tables. If, however, 
the coefficient of x” were reduced to unity, i.e. 0o(a5) = 1, = x, 

^2 (a:) = a® — p(p-i-l)/8, etc., then the recursion formula just given would 
have been, 

4(4?i® — 1) — 4(4 k® — 1) x 

-h n.® (2p — n+1) (2p-)-?i-t-l) = 0 . 

If, moreover, ^„(x) as just defined were multiplied by the coefficient 
1 ■ 3 • 5 . - ■ (2n — which is the multiplier of the corresponding and 
analogous Legendre polynomials, then the recursion formula becomes, 

4(n-l-l) — 4(2n+l) x^Jx) 

+ n{2p — w+1) (2p-l-w-l-l) <Pn-i(x) =0 . 

fThis equation was discovered by H. E. H. Greenleaf in connection -with 
work on a doctor’s dissertation. 
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This function can be minimized from the zero values of the 
derivatives with respect to A, , 


from which we obtain, 

= D f(x)(prix)/Sr , 

where 

5,= £ <P^r(x) =dr-2/dr 

x=-p 

Explicit evaluation of the coefficient is easily attained. Thus 
if we represent cpr (it;) by the series : 

(pT (r) = <Pr,<i "f" <Pr,iX (pr ,2 X~ -f- • • • -j- <35r,r X’’ , 

then we obtain, 

= L <pAx)/Sr , 

= i<Pr,c/Sr)Mo + {<Pr,r/Sr)M, + • - • + {<Pr,r/Sr)Mr . 

Since Sr is equal to the coefficient of Mr in the formula for the 
computation of «, for the case where n =^r and since the <pr,i are 
the coefficients of Mi in the same expression for cUr, <Pt,t — Sr, the 
value of Ar may be written down at once from the formulas of pre- 
vious sections. 

For example, in the case of the parabola, we have. 


=B Cx- , 

A, = 2 (x) /S 2 = (B/C) 3/0 -f- 3/x . 

x=-p 

Hence, if we represent a function fix) by means of a para- 
bolic approximation, we shall attain, 

fix) — Ao<55o ix) -j- A.qsi (a-) -r Ao^.^^ (r) , 

where Ao = 3ft. , Ai = Mi , A^ = iBMo/C Mi) . 

Explicit calculation will show that this e.xpansion is identical 
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7. Transformation of Results to the Range from x = 1 to 
X = p'. The results of previous sections can be applied to the curve- 
fitting problem associated with the range from a: = 1 to a; = p', 
which is discussed in the chapter of this volume entitled: “Func- 
tions of Polynomial Approximation”. 

The coefficients of the least-square polynomial, 

y • : A .0 -j- A-iX -j— A-^x^ -j— • * • — |- AmX’^ 

fitted to data over the discrete range from a: = 1 to x = p', can be 
obtained from the coefficients, Oo, tti, Os, • • • , a», of section 2, by 
means of the following substitution : 


p== (p'_i)/2 , 


Mr = mr — r 


(^) 




r(r— 1) /jy-l-l y 


mo 


where Mr are the moments defined in section 1 and m-r are the mo- 
ments, 

p' 

« = ! 

Conversely we can pass from the range x = — p to a; = p, to 
the range x = 1 to x = p' by means of the substitution : 

p'==2p-f-l , 

mr = Mr+r^^^^^M'r.^ 




By means of these transformations a new set of polynomials 
y’mix), which are orthogonal over the discrete range from x == 1 
to o: = may be obtained from 


<Pm (x) — 0 -j- X -f- q)„,^ 2 X^ -| j_ 

as follows : 
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V'm (^) fp'm.o ~p ^ &) *f ■ ff 'm.s (ST* 2bX 6”) -}- • • • 

+ + m ( JH— 1) b"-x”-^/2 ! -^ } , 

where b = {'p'-\-l )/2 and 9 '^ ,. denotes the value of after the 
substitution p = {p' — l) /2. 

These polynomials can be proved to be orthog-onal over the 
discrete range x = 1 to a: = p', 

p' 

E V’m(x) V’»(X) =0 , 

a* = i 
P' 

^ Vm-(x) =q „'{p') . 

x=.l 

They are identifiable with the last lines of the formulas of sec- 
tion 2 (Functions of Polynomial Approximation) where the Wr are 
replaced by xL 

The following explicit formula, in the notation of the present 
paper where the range is from x = 1 to x = p, was derived by 
Gram: 

WM = {l/(p— m— l!}{(p— 1) l/ml—im+l) (p— 2) ! 

X (X— l)/(?n— 1) (?w+l) (m-l-2) • (p— 3) ! 

X (x'— 1) (X— 2)/(m— 2) !-2!-— (7«+l) (m+2) 

X (w+3) ■ (p — 4) !(x — 1) (x — 2) 

X(x— 3)/(m— 3)!-3P-f •••} . 

The following relationship holds between Wm{x) and Vmix) : 
iP„,(x) = { (—1)'" p (p=— 1) (p-=— 4) • • • (p=— 

(//i!)/(27n) ! • (2m-}-l) } v’m(x) . 

The first four polynomials are given below explicitly:* 

V?o(x) = 1/p , 

%’i(.x) = [12/p(p= — 1)] [x — (p-f-l)/2] , 


* These polynomials are essentially the same as those given by Jordan 
(loc. cit.) except that the summation in his work is taken over the range from 
X 0 to X = n — 1. The polynomials are also expressed in terms of the New- 
ton polynomials: a: (a: — 1) • • • (x — n). 
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with the corresponding ease in section 2. 

^,(x) = [180/p (p^—l) (p^— 4)] [X* — (p+l)x 

-f p(p+l) (p+2)/6] , 

y,,ix) = [2800/'p(p^— 1) (p-— 4) (p-— 9)] — 3(p+l)xV2 

+ (6p^ + 15p+ ll)x/10— (p+1) (p+2) (+3)/20] .* 

8. Computation of the Tables. The tables which accompany 
this chapter were computed in the statistics laboratory of Indi- 
ana University directly from the formulas of section 2 by Dr. 
Irene Price, Miss Anna Lescisin, and Marion B. Shelley.f They 
were checked by duplicate calculation. 

The computation of the formulas themselves was the com- 
bined work of Dr. V. Y. Latshaw and the director of this work. 
They were assisted by L. G. Mitten. The problem at one stage 
required the factorization of a polynomial of thirty-sixth degree. 


*Employiiig the abbreviation, z=x — (33+1)72, Pareto, (loc. cit.) has 
given the following explicit values for the next five of these polynomials with 
the leading coefficient reduced to unity: 

PJz) =z*— (3p2 — 13)zV14 + 3(p2 — 1) (p2 — 9)7560 , 
p^(z) =zS-.5(p2—7) 23/18 + I5p* — 230p2 + 407) z/1008 , 

Pg(z) =26 — 5(8392 — 31) zV44 + (5p*— 110p2 + 329) zVm 

— 5 (j)2 — l) (p2 — 9) (p2 — 25)714784 , 
Pj(z) =2^ — 7(3p2 — 43) aV52 + 7(16p'‘ — 450p2 + 2051) 23/2288 

— (35p6 — 1645p4 + 17297p2 — 27027) z/27456, 
Pg(2) =28 — 7(3)2 — 19) z6715 + 7 (3p* — 118p2 +763) 2V312 

— (105p6 — 6405p* + 91679p3 — 231491) sV34320 
+ 35 (p2 — 1) (p3 — 9) (p2 — 25) (p2 — 49) 71647360 . 

It has been shown by Tschebytscheff that these polynomials satisfy the 
difference equation: 

4(4n= — 1) p^^^(2)— 4(4n2 — 1) zP^(z) +nHp-~n^) =0 . 

fP. W. Overman computed the last fifty values in the first table. 
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TABLE 40 

Coefficients for the Straight Line foe the Range From 
X = — p to X = -f-p 


Description : The coefficients A and A' are computed to ten signifi- 
cant figures for the range p = .5 to p = 150.00 by increments 
of .5. 


The straight line, 

y — ao-\-(ixX , 

is obtained from the equations, 

ao = Ailfo , 
ax — A'Mx . 

where Mo, M, are the moments computed over the range x — — p 
to a: = -\-p. 
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(The numbers in parentheses denote the number of 
decimal i>oint and the first significant figure.) 


p 

A 

A' 

1 

P 

0.5 

.500 0000 000 

2.000 0000 000 

25.5 

1.0 

,333 3333 333 

,500 0000 000 

26.0 

1,5 

.250 0000 000 

.200 0000 000 

26.5 

2.0 

.200 0000 000 

.100 0000 000 

27.0 

2.5 

,166 6666 667 

.(1)571 4285 714 

27.5 

3.0 

.142 8571 429 

.(1)357 1428 571 

28.0 

3.5 

.125 0000 000 

.(1)238 0952 381 

28.5 

4.0 

.111 1111 111 

.(1)166 6666 667 

29.0 

4.5 

.100 0000 000 

.(1)121 2121 212 

29.5 

5.0 

.(1)909 0909 091 

.(2)909 0909 091 

30.0 

5.5 

.(1)833 3333 333 

.(2)699 3006 993 

30.5 

6.0 

.(1)769 2307 692 

.(2)549 4505 495 

31.0 

6.5 

.(1)714 2857 143 

.(2)439 5604 396 

31.5 

7.0 

.(1)666 6666 667 

.(2)357 1428 571 

32.0 

7.5 

.(1)625 0000 000 

.(2)294 1176 471 

32.5 

8.0 

.(1)588 2352 941 

.(2)245 0980 392 

33.0 

8.5 

.(1)555 5555 556 

.(2)206 3983 488 

33.5 

9.0 

.(1)526 3157 896 

.(2)176 4385 966 

34.0 

9.5 

.(1)500 0000 000 

.(2)150 3759 398 

34.5 

10.0 

.(1)476 1904 762 

.(2)129 8701 299 

35.0 

10.5 

.(1)454 5454 545 

.(2)112 9305 477 

35.5 

11.0 

.(1)434 7826 087 

.(3)988 1422 925 

36.0 

11.5 

.(1)416 6666 667 

.(3)869 5652 174 

36.5 

12.0 

.(1)400 0000 000 

.(3)769 2307 692 

37.0 

12.5 

.(1)384 6153 846 

.(3)683 7606 838 

37.5 

13-0 

.(1)370 3703 704 

.(3)610 5006 105 

38.0 

13.5 

.(1)357 1428 571 

-(3)547 3453 749 

I 38.5 

14.0 

.(1)344 8275 862 

.(3)492 6108 374 

i 39.0 

14.5 

.(1)333 3333 333 

.(3)444 9388 209 

! 39.5 

15.0 

.(1)322 5806 452 

.(3)403 2258 064 

1 40.0 

15.5 

.(1)312 5000 000 

.(3)366 5689 150 

40.5 

16.0 

.(1)303 0303 030 

.(3)334 2245 989 

41.0 

16.5 

.(1)294 1176 471 

.(3)305 5767 762 

41.5 

17.0 

.(1)285 7142 857 

.(3)280 1120 448 

42.0 

17.5 

.(1)277 7777 778 

.(3)257 4002 574 

42.5 

18.0 

.(1)270 2702 703 , 

.(3)237 0791 844 

43.0 

18.5 

.(1)263 1578 947 1 

.(3)218 8423 241 

43.5 

19.0 

.(1)256 4102 564 

.(3)202 4291 498 

44.0 

19.5 

.(1)250 0000 000 j 

.(3)187 6172 608 

44.5 

20.0 

! .(1)243 9024 390 ; 

.(3)174 2160 279 

45.0 

20.5 

.(1)238 0952 381 i 

.(3)162 0614 213 

45.5 

21.0 

.(1)232 5581 396 , 

.(3)151 0117 789 

46.0 

21.5 

1 .(1)227 2727 273 ‘ 

.(3)140 9443 270 

46.5 

22.0 

.(1)222 2222 222 i 

.(3)131 7523 057 ' 

47.0 

22.5 

.(1)217 3913 043 j 

.(3)123 3426 840 

47.5 

23.0 

.(1)212 7659 574 ! 

.(3)115 6336 725 ; 

48.0 

23.5 

.(1)208 3333 833 ! 

.(3)108 5540 599 ( 

48.5 

24.0 

.(1)204 0816 327 i 

.(3)102 0408 163 i 

49.0 

24.5 

.(1)200 0000 000 ! 

.(4)960 3841 537 ' 

49.5 

25.0 

1 .(1)196 0784 314 

.(4)904 9773 756 

50.0 


ciphers between the 


A 


.(1)192 3076 923 
.(1)188 6792 453 
.(1)186 1861 852 
.(1)181 8181 818 
.(1)178 5714 286 
.(1)175 4385 966 
.(1)172 4137 931 
.(1)169 4916 264 
.(1)166 6666 667 
.(1)163 9344 262 

.(1)161 2903 226 
.(1)168 7301 687 
.(1)156 2500 000 
.(1)153 8461 538 
.(1)151 6161 515 
.(1)149 2587 313 
.(1)147 0588 235 
.(1)144 9276 362 
.(1)142 8671 429 
.(1)140 8450 704 

.(1)138 8888 889 
.(1)136 9863 014 
.(1)135 1351 351 
.(1)133 3333 333 
.(1)181 6789 474 
.(1)129 8701 299 
.(1)128 2061 282 
.(1)126 6822 785 
.(1)126 0000 000 
.(1)123 4567 901 

.(1)121 9512 196 
.(1)120 4819 277 
.(1)119 0476 190 
.(1)117 6470 588 
.(1)116 2790 698 
.(1)114 9425 287 
.(1)113 6363 636 
.(1)112 3595 506 
.( 1)111 1111 111 
.(1)109 8901 099 

.(1)108 6956 522 
.(1)107 5268 817 
.(1)106 8829 787 
.(1)106 2631 579 
.(1)104 1666 667 
.(1)103 0927 835 
.(1)102 0408 163 
.( 1)101 0101 010 
.(1)100 0000 OOO 
.(2)990 0990 099 
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p 

A' 

P 

A 

A' 

25,5 

.(4)853 7522 411 

50.5 

.(2)980 3921 569 

.(4)113 0896 500 

26.0 

.(4)806 3215 610 

51.0 

.(2)970 8737 864 

.(4)109 8273 514 

26.5 

.(4)762 3403 850 

51.5 

.(2)961 5384 615 

.(4)106 6894 271 

27.0 

.(4)721 5007 215 

52.0 

.(2)952 3809 524 

.(4)103 6699 150 

27.5 

.(4)683 5269 993 

52.5 

.(2)943 3962 264 

.(4)100 7632 819 

28.0 

.(4)648 1721 545 

53.0 

.(2)934 5794 393 

.(5)979 6430 181 

28.5 

.(4)615 2142 484 

53.5 

.(2)925 9259 259 

.(6)962 6803 662 

29.0 

.(4)584 4535 359 

54.0 

.(2)917 4311 927 

.(5)926 6981 744 

29.5 

.(4)655 7099 194 

64.5 

.(2)909 0909 091 

.(5)901 6622 778 

30.0 

.(4)528 8207 298 

55.0 

.(2)900 9009 009 

.(5)877 5008 775 

30.5 

.(4)503 6387 903 

55.5 

.(2)892 8571 429 

,(5)854 2043 940 

31.0 

.(4)480 0307 220 

56.0 

.(2)884 9667 522 

.(5)831 7253 310 

31.5 

.(4)457 8754 579 

56.5 

.(2)877 1929 825 

.(5)810 0281 485 

32.0 

.(4)437 0629 371 

57.0 

.(2)869 5652 174 

.(5)789 0791 446 

32.5 

.(4)417 4929 548 

57.5 

.(2)862 0689 655 

.(5)768 8463 461 

33.0 

.(4)399 0741 480 

58.0 

.(2)854 7008 647 

.(5)749 2994 051 

33.5 

.(4)381 7230 981 

58.5 

.(2)847 4576 271 

.(5)730 4095 041 

34.0 

.(4)865 3635 367 

59.0 

.(2)840 3861 345 

.(5)712 1492 665 

34.5 

.(4)349 9266 408 

59.5 

.(2)833 3333 333 

.(5)694 4926 731 

35.0 

.(4)335 3454 058 

60.0 

.(2)826 4462 810 

.(5)677 4149 844 

35.5 

.(4)321 5640 877 

60.5 

.(2)819 6721 311 

.(5)660 8926 677 

36.0 

.(4)308 5277 058 

61.0 

.(2)813 0081 301 

.(5)644 9033 290 

36.5 

.(4)296 1865 976 

61.5 

.(2)806 4516 129 

.(5)629 4256 491 

37.0 

.(4)284 4950 213 

62.0 

.(2)800 0000 000 

.(5)614 4393 241 

37.5 

.(4)273 4107 997 

62.5 i 

.(2)793 6507 937 

.(5)599 9250 094 

38.0 

.(4)262 8949 997 

68,0 

.(2)787 4015 748 

.(5)585 8642 670 

38.5 

.(4)252 9116 453 

63.5 1 

.(2)781 2500 000 ! 

.(5)572 2395 166 

39.0 

.(4)243 4274 586 

64.0 1 

.(2)775 1937 984 

.(5)559 0339 893 

39.5 

.(4)234 4116 268 

64.5 i 

.(2)769 2307 692 

.(5)646 2316 842 

40.0 

.(4)225 8355 917 

65.0 

.(2)763 3587 786 

.(5)533 8173 277 

40.5 

.(4)217 6728 595 

1 65.5 ; 

.(2)757 5757 576 

.(5)521 7763 354 

41.0 

.(4)209 8988 288 

1 66.0 ' 

.(2)761 8796 992 ! 

.(5)510 0947 756 

41.5 

,(4)2024906348 

1 66.5 

.(2)746 2686 567 1 

.(5)498 7593 361 

42.0 

.(4)195 4270 080 

j 67.0 i 

.(2)740 7407 407 | 

.(5)487 7572 920 

42.5 1 

.(4)188 6881 457 

1 67.5 : 

.(2)735 2941 176 1 

.(5)477 0764 754 

43.0 ! 

.(4)182 2555 952 

i 68.0 ' 

.(2)729 9270 073 : 

.(5)466 7052 476 

43.5 

.(4)176 1121 482 

1 68.5 : 

.(2)724 6376 812 i 

.(5)456 6324 725 

44.0 1 

,(4)170 2417 433 

69.0 

.(2)719 4244 604 

.(5)446 8474 910 

44.5 1 

.(4)164 6293 781 

I 69,5 : 

.{21714 2857 143 

.(5)437 3400 975 

45.0 

.(4)159 2610 288 

70.0 ■ 

.(2)709 2198 582 

,(5)428 1005 180 

45.5 

.(4)154 1235 763 

70.5 

.(2)704 2253 521 

' .(5)419 1193 883 

46.0 

. (4) 149 2047 387 

71.0 

.(2)699 3006 993 

.(5)410 3877 343 

46.5 

.(4)144 4930 102 

71.5 

.(2)694 4444 444 

, .(5)401 8969 536 

47.0 

.(4)139 9776 036 

72.0 

' .(2)689 6551 724 

: .(5)898 6887 970 

47.5 

.(4)135 6483 993 

72.5 

.(2)684 9315 068 

: .(5)385 6053 522 | 

48.0 

.(4)131 4958 973 

73.0 

.(2)680 2721 088 

: .(5)8777890275 ! 

48.5 

.(4)127 5111 732 

73.5 

.(2)676 6756 757 

,(5)870 1825 370 | 

49.0 

.(4)123 6858 380 

74.0 

' .(2)671 1409 396 

^ .(5)862 7788 863 I 

49.5 

.(4)120 0120 012 

74.5 

.(2)666 6666 667 

' .(5)355 5713 587 

50.0 

.(4)116 4822 365 

1 75.0 

1 

.(2)662 2516 556 

.(5)348 5535 030 I 
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V 

A 

A' 

75.5 

.(2)657 8947 368 

.(5)341 7191 206 

76.0 

.(2)653 5947 712 

.(5)335 0622 546 

76.5 

.(2)649 3506 494 

.(5)328 5771 787 

77.0 

.(2)645 1612 903 

,(5)322 2583 868 

77.5 

.(2)641 0256 410 

.(5)316 1005 832 

78.0 

.(2)636 9426 762 

.(5)310 0986 734 

78.5 

.(2)632 9113 924 

.(5)304 2477 550 

79.0 

.(2)628 9308 176 

.(5)298 5431 096 

79.5 

.(2)625 0000 000 

.(5)292 9801 945 

80.0 

.(2)621 1180 124 

.(5)287 5546 354 

80.5 

.(2)617 2839 506 

.(5)282 2622 188 

81.0 

.(2)613 4969 325 

.(5)277 0988 855 

81.5 

.(2)609 7560 976 

.(5)272 0607 240 

82.0 

.(2)606 0606 061 

.(5)267 1439 639 

82.5 

.(2)602 4096 386 

.(5)262 3449 705 

83.0 

.(2)598 8023 952 

.(5)257 6602 389 

83.5 

.(2)595 2380 952 

.(5)253 0863 885 

84.0 

.(2)591 7159 763 

.(5)248 6201 581 

84.5 

.(2)588 2352 941 

.(5)244 2584 010 

85.0 

.(2)584 7953 216 

.(5)239 9980 800 

85.5 

.(2)581 3953 488 

.(5)235 8362 636 

86.0 

.(2)578 0346 821 

.(5)231 7701 211 

86.5 

.(2)574 7126 437 

.(5)227 7969 190 

87.0 

.(2)571 4285 714 

.(5)223 9140 170 

87.5 

.(2)568 1818 182 

.(5)220 1188 642 

88.0 

.(2)564 9717 514 

.(5)216 4089 957 

88.5 

.(2)561 7977 528 

.(6)212 7820 293 

89.0 

.(2)568 6592 179 

.(5)209 2356 621 

89.5 

.(2)556 5655 666 

.(5)205 7676 677 

90.0 

.(2)552 4861 878 

.(5)202 3758 930 

j 90.5 

.(2)549 4505 495 

.(5)199 0582 554 

! 91.0 

.(2)546 4480 874 

.(5)195 8127 404 

! 91.5 

.(2)543 4782 609 

.(5)192 6373 986 

i 92.0 

.(2)540 5405 405 

.(5)189 5303 438 

; 92.5 

.(2)637 6344 086 

.(5)186 4897 501 

1 93.0 

.(2)534 7593 583 

.(5)183 5138 498 

i 93.5 

.(2)631 9148 936 

.(5)180 6009 315 

j 94.0 

.(2)529 1005 291 

.(5)177 7493 379 

; 94.5 

.(2)526 3157 895 

.(5)174 9574 635 

1 95.0 

.(2)523 5602 094 

,(5)172 2237 531 

! 95.5 

.(2)520 8333 333 

.(5)169 5466 999 

1 96.0 

.(2)518 1347 160 

.(5)166 9248 438 

1 96.5 

.(2)515 4639 175 

.(5)164 3567 692 

1 97.0 

.(2)512 8205 128 

.(5)161 8411 044 

' 97.5 

.(2)510 2040 816 

.(5)159 3765 191 

9S.0 

.(2)607 6142 132 

.(5)156 9617 233 

98.5 

.(2)605 0505 051 

.(5)154 5954 662 

: 99.0 

.(2)502 5125 628 

.(5)152 2765 342 

99.5 

.(2)500 0000 000 

,(5)150 0037 501 

! 100.0 

.(2)497 5124 378 

,(5)147 7759 716 
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V 

A 

A* 

P 

101 

.(2)492 6108 374 

.{5)143 4510 301 

101 

102 

.(2)487 8048 780 

.(5)139 2932 262 

102 

103 

.(2)483 0917 874 

.(5)135 2945 633 

103 

104 

.(2)478 4688 995 

.(5)131 4474 999 

104 

105 

.(2)473 9336 493 

.(5)127 7449 189 

105 

106 

.(2)469 4835 681 

.(5)124 1801 009 

106 

107 

.(2)465 1162 791 

.(5)120 7466 976 

107 

lOS 

.(2)460 8294 931 

.('5)117 4387 087 

108 

109 

.(2)456 6210 046 

.(5)114 2504 599 

109 

110 

.(2)452 4886 878 

.(5)111 1765 818 

110 

111 

.(2)448 4304 933 

.(5)108 2119 916 

111 

112 

.(2)444 4444 444 

.(5)105 3518 753 

112 

113 

.(2)440 5286 344 

.(5)102 5916 708 

113 

114 

.(2)436 6812 227 

.(6)999 2705 325 

114 

115 

.(2)432 9004 329 

.(6)973 5392 044 

115 

116 

.(2)429 1845 494 

.(6)948 68.37 961 

116 

117 

.(2)425 5319 149 

.(6)924 6673 509 

117 

118 

.(2)421 9409 283 

.(6)901 4547 677 

118 

119 

.(2)418 4100 418 

.(6)879 0126 929 

119 

120 

.(2)414 9377 593 

. (6) 857 3094 201 

120 

121 

.(2)411 5226 337 

.(6)836 3147 956 

121 

122 

.(2)408 1632 653 

.(6)816 0001 306 

122 

123 

.(2)404 8582 996 

.(6)796 3381 188 

123 

124 

.(2)401 6064 257 

.(6)777 3027 594 

124 

125 1 

.(2)398 4063 745 

1 .(6)758 8692 848 

125 

126 j 

.(2)395 2569 170 

.(6)741 0140 926 

126 

127 1 

.(2)392 1568 627 

.(6)723 7146 827 

127 

128 i 

.(2)389 1050 584 

1 .(6)706 9495 973 

128 

129 

.(2)386 1003 861 ! 

' .(6)690 6983 651 

129 

130 1 

.(2)383 1417 625 ! 

* ,(6)674 9414 488 

130 

131 1 

.(2)380 2281 369 : 

.(6)659 6601 958 

131 

132 1 

.(2)377 8584 906 ! 

.(6)644 8367 918 

132 

133 1 

.(2)374 5318 352 1 

.(6)630 4542 170 

133 

134 

.(2)371 7472 119 ! 

.(6)616 4962 055 

134 

135 

.(2)369 0036 900 ! 

.(6)602 9472 059 

135 

136 i 

.(2)366 3003 663 | 

.(6)589 7923 459 

136 

137 i 

.(2)863 6363 636 

.(6)577 0173 971 

137 

138 i 

.(2)361 0108 303 i 

.(6)564 6087 431 

138 

139 i 

.(2)358 4229 391 

.(6)552 5533 490 

139 

140 

.(2)355 8718 861 

.(6)540 8387 327 

140 

141 

.(2)353 3568 905 

,(6)529 4529 375 

141 

142 

.(2)350 8771 930 i 

.(6)518 3845 065 

142 

143 ; 

.(2)348 4320 658 

.(6)507 6224 588 

143 

144 

.(2)346 0207 612 

.(6)497 1562 662 

144 

145 

.(2)343 6426 117 i 

.(6)486 9758 314 

145 

146 

.(2)341 2969 283 ! 

,(6)477 0714 682 

146 

147 

.(2)338 9830 508 ! 

.(6)467 4338 815 

147 

148 i 

.(2)336 7003 367 

,(6)458 0541 493 

148 

149 i 

.(2)334 4481 605 i 

,(6)448 9237 054 

149 

150 1 

.(2)332 2259 136 

.(6)440 0343 227 

150 
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TABLE 41 

Coefficients for the Parabola for the Range from 
X = — p to a: = 

Description: The coefficients A, B, C, are computed to ten signifi- 
cant figures for the range p = 1.0 to p = 100.0 by increments 
of .5. 


The parabola, 

2/ = a« -f- OxX •+• Ojic* , 

is obtained from the equations, 

Ojq = A Jkfo B ^2 f 
tta = B iWo “f" C J\l2 t 

combined with the value for (h given by the tables for the straight 
line. The moments. Mo, Mi, Ms are computed over the range x = — p 
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(The numbers in parentheses denote the number of ciphers between the 
decimal point and the first significant figura) 


p 

A 

B 

c 

1.0 

1.000 0000 000 

-1.000 0000 000 

1.500 0000 000 

1.5 

.640 6250 000 

-.312 5000 000 

.260 0000 000 

2.0 

.485 7142 857 

—.142 8571 429 

.(1)714 2857 148 

2.5 

.394 5312 500 

— (1)781 2600 000 

.(1)267 8571 429 

3.0 

.333 3333 333 

-.(1)476 1904 762 

.(1)119 0476 190 

3.5 

.289 0625 000 

-.(1)312 5000 000 

.(2)595 2380 962 

4.0 

.255 4112 554 

-.(1)216 4502 165 

.(2)324 6753 247 

4.5 

.228 9062 500 

-.(1)156 2500 000 

.(2)189 3939 394 

5.0 

.207 4592 075 

-.(1)116 5601 166 

.(2)116 5601 166 

5.5 

.189 7321 429 

-.(2)892 8571 429 

.(3)749 2607 493 

6.0 

.174 8251 748 

-.(2)699 3006 993 

.(3)499 5004 996 

6.6 

.162 1093 750 

-.(2)568 0367 143 

.(3)343 4066 984 

7.0 

.151 1312 217 

-.(2)452 4886 878 

.(3)242 4046 642 

7.5 

.141 5550 595 

-.(2)372 0238 096 

.(3)176 0700 280 

8.0 

.133 1269 350 

-.(2)309 5976 232 

.(3)128 9989 680 

8.5 

.125 6510 417 

-.(2)260 4166 667 

.(4)967 4922 601 

9.0 

.118 9739 054 

-.(2)221 1410 880 

.(4)737 1369 601 

9.5 

.112 9734 848 

-.(2)189 3939 394 

.(4)669 6058 328 

10.0 

.107 5514 874 

-.(2)163 4521 086 

.(4)445 7784 778 

10.5 

.102 6278 409 

-.(2)142 0454 645 

.(4)362 9079 616 

11.0 

.(1)981 3664 596 

-.(2)124 2236 025 

.(4)282 3268 693 

11.5 

.(1)940 2316 434 

-.(2)109 2657 343 

.(4)228 0328 367 

12.0 

.(1)902 4154 589 

-.(3)966 1835 749 

.(4)185 8045 386 

12.5 

.(1)867 5309 066 

-.(3)858 5164 835 

.(4)152 6261 626 

13.0 

.(1)835 2490 421 

-.(3)766 2835 249 

.(4)126 3104 711 

13.5 

.(1)805 2884 615 

-.(3)686 8131 868 

.(4)105 2687 260 

14.0 

.(1)777 4069 954 

-.(3)617 9705 846 

.(6)882 8161 209 

14.5 

i .(1)751 3950 893 

-.(3)568 0357 148 

.(6)744 8752 582 

15.0 

.(1)727 0704 824 

-.(3)506 6122 965 

.(5)632 0153 706 

15.5 

1 .(1)704 2738 971 

-.(3)459 5588 235 

.(5)539 0719 338 

16.0 

I .(1)682 8655 216 

-.(3)418 9859 028 

.(5)462 0616 576 

16.5 

.(1)662 7221 201 

-.(3)382 9656 863 

.(6)397 8864 273 

17.0 

.(1)643 7346 437 

-.(3)351 0008 610 

.(5)844 1179 912 

17.5 

I .(1)625 8062 436 

-.(3)322 4974 200 

.(5)298 8893 081 

18.0 

! .(1)608 8506 089 

-.(3)297 0002 970 

.(6)260 6265 763 

18.5 

! .(1)592 7905 702 

—.(3)274 1228 070 

.(6)227 9607 643 

19.0 

.(1)577 5569 190 

-.(3)268 6368 389 

.(5)200 1606 623 

19.5 

.(1)563 0874 060 

-.(3)234 9624 060 

.(6)176 3820 120 

20.0 

.(1)549 3258 868 

-.(3)218 1596 056 

.(6)166 8282 897 

20.5 

.(1)536 2215 909 

-.(3)202 9220 779 

.(6)138 1205 296 

21.0 

.(1)523 7284 931 

—.(3)189 0716 682 

.(6)122 7738 040 

21.5 

.(1)511 8047 713 

-.(3)176 4639 808 

.(5)109 4288 258 

22.0 

.(1)500 4123 371 

-.(3)164 9348 607 

.(6)977 8746 091 

‘ 22.5 

.(1)489 5164 279 

-.(3)164 3972 8S2 

.(6)876 0126 706 

23.0 

.(1)479 0852 511 

-.(3)144 7887 466 

.(6)786 2017 048 

23.5 

.(1)469 0896 739 

-.(3)136 8695 662 

.(6)707 9612 604 

24.0 

.(1)459 5029 501 

-.(3)127 7106 687 

.(6)638 6632 937 

1 24.5 

.(1)450 3004 808 

-.(3)120 1923 077 

.(6)577 1689 385 

i 25.0 

! 

.(1)441 4596 027 

-.(3)118 2628 483 

,(6)622 7054 637 
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p 

A 

1 

1 ^ 

C 

25.5 

.(1)432 9694 017 

-.(3)106 8376 068 

.(6)474 3068 006 

26.0 

.(1)424 7805 469 

-.(3)100 8979 921 

.(6)431 1880 006 

26.5 

.(1)416 9051 435 

-.(4)953 9072 039 

.(6)392 6890 719 

27.0 

.(1)409 3166 020 

-.(4)902 7715 085 

.(6)358 2426 621 

27.5 

.(1)401 9995 211 

-.(4)855 2271 483 

.(6)327 3596 740 

28.0 

.(1)394 9395 832 

-.(4)810 9642 365 

.(6)299 6173 287 

28.5 

.(1)388 1234 606 

- (4)769 7044 335 

.(6)274 6492 180 

29.0 

.(1)381 5387 315 

-.(4)731 1972 624 

.(6)252 1369 870 

29.5 

.(1)375 1738 042 

-.(4)695 2169 077 : 

,(6)231 8033 590 

30.0 

.(1)369 0178 489 

-.(4)661 5594 279 

.(6)213 4062 671 

30.5 

.(1)363 0607 359 

-.(4)630 0403 226 

.(6)196 7339 024 

31.0 

.(1)357 2929 802 

-.(4)600 4924 038 

.(6)181 6005 253 

31.5 

.(1)351 7056 910 

- (4)572 7639 296 

.(6)167 8429 098 

32.0 

.(1)346 2905 254 

-.(4)546 7169 646 

.(6)155 3173 195 

32.5 

.(1)341 0396 474 

-.(4)522 2259 358 

.(6)143 8969 284 

33.0 

.(1)335 9456 896 

-.(4)499 1763 590 

.(6)133 4696 147 

33.5 

.(1)331 0017 189 

-.(4)477 4637 128 

.(6)123 9360 708 

34.0 

.(1)326 2012 046 

-.(4)456 9924 414 

.(6U15 2081 785 

34.5 

.(1)321 5379 902 

-.(4)437 6760 700 

.(6)107 2076 105 

35.0 

.(1)317 0062 663 

-.(4)419 4314 188 ; 

,(7)998 6462 352 

35.5 

.(1)312 6005 470 

-.(4)402 1879 022 

.(7)931 1701 382 

36.0 

.(1)308 3156 473 

-.(4)385 8769 063 

.(7)869 0921 290 

36.5 

.(1)304 1466 631 

-.(4)370 4362 257 

.(7)811 9150 152 

37.0 

.(1)300 0889 521 

-.(4)355 8085 750 

.(7)759 1932 610 

37.5 

.(1)296 1881 169 

1 -.(4)341 9411 314 

.(7)710 5270 263 

38.0 

.(1)292 2899 885 

! -.(4)32$ 7851 389 

.(7)665 5569 614 

38.5 

.(1)288 5406 123 

-.(4)316 2955 466 

.(7)623 9596 513 

39.0 

.(1)284 8862 343 

1 - (4)304 4306 842 

.(7)585 4486 234 

39.5 

.(1)281 3232 880 

-.(4)293 1519 700 

.(7)550 4855 968 

40.0 

.(1)2778483837 

-.(4)282 4236 468 

.(7)516 6286 221 

40.5 

.(1)274 4582 970 ^ 

1 -.(4)2722125436 

.(7)485 8769 184 

41.0 

.(1)271 1499 593 | 

I -.(4)2624878599 

.(7)457 2959 232 

41.5 

,(1)2679204481 

-.(4)253 2209 708 

.(7)430 7052 407 

42.0 

.(1)264 7669 787 

-.(4)244 3852 489 

.(7)405 9555 630 

42.5 

.(1)261 6868 960 

-.{4)235 9559 046 

.(7)382 8899 060 

43.0 

.(1)2586776671 ! 

-.(4)227 9098 389 

.(7)361 3792 371 

43.5 

.(1)255 7368 746 ! 

-.(4)220 2255 109 

.(7)341 3026 128 

44.0 

.(1)252 8622 095 | 

-.(4)212 8828 165 

.{7)322 5542 998 

44.5 

.(1)250 0514 657 I 

-.(4)205 8629 776 

.(7)305 0198 458 

45.0 

.(1)247 3025 344 

-.(4)1991484413 

.(7)288 6209 294 

45.5 

.(1)244 6133 981 

-.(4)192 7227 875 

.(7)273 2687 523 

46.0 

.(1)241 9821 265 

-.(4)186 5706 450 

.(7)258 8861 864 

46.5 

.(1)239 4068 715 

- (4) 180 6776 133 

.(7)245 4025 308 

47.0 

.(1)2368858628 | 

-.(4)175 0301 927 

.(7)232 7529 158 

47.5 

.(1)2344174039 i 

-.(4)169 6157 186 

.(7)220 8777 671 

48.0 

.(1)231 9998 685 

1 -.(4)164 4223 022 

.(7)209 7223 243 

48.5 

.(1)229 6316 964 

-.(4)159 4387 755 

.(7)199 2362 081 

49.0 

.(1)227 3113 909 

i -.(4)154 6546 407 

.(7)189 3730 295 

49.5 

.(1)225 0376 150 

-.(4)1500600240 

.(7)180 0900 378 

50.0 

.(1)222 8086 886 

-.(4)145 6456 325 

.(7)171 3478 030 
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p 


B 

c 

50.5 

.(1)220 6235 860 

-.(4)141 4027 149 

.(7)163 1099 278 

51.0 

.(1)218 4809 327 

-.(4)137 3230 250 

.(7)155 3427 884 

51.5 

.(1)216 3795 035 

; -.(4)133 3987 877 

.(7)148 0152 984 

52.0 

.(1)214 3181 200 

-.(4)129 6226 684 

. (7) 141 0986 957 

52.5 

.(1)212 2956 479 

-.(4)125 9877 439 

.(7)134 5663 486 

53.0 

.(1)210 3109 957 

-.(4)122 4874 757 

.(7)128 3935 804 

53.5 

.(1)208 3631 123 

-.(4)119 1156 852 

.(7)122 5575 086 

54.0 

.(1)206 4509 850 

- (4)115 8665 310 

.(7)117 0369 000 

54.5 

.(1)204 5736 382 

-.(4)112 7344 877 

.(7)111 8120 384 

65.0 

.(1)202 7301 313 

-.(4)109 7143 258 

.(7)106 8646 031 

55.5 

.(1)200 9195 574 

-.(4)106 8010 936 

.(7)102 1775 591 

56.0 

.(1)199 1410 418 

-.(4)103 9901 001 

.(8)977 3505 652 

56.5 

.(1)197 3937 403 

- (4)101 2768 991 

.(8)935 2233 867 

57.0 

.(1)195 6768 382 

-.(6)986 5727 449 

.(8)895 2666 744 

57.5 

.(1)193 9895 490 

-.(5)961 2722 631 

.(8)857 3219 737 

58.0 

.(1)192 3311 130 

- (5)936 8295 813 

.(8)821 3000 421 

58.5 

.(1)190 7007 963 

-.(6)913 2086 499 

.(8)787 0792 070 

59.0 

.(1)189 0978 896 

-.(5)890 3762 219 

.(8)754 5552 728 

59.5 

.(1)187 5217 074 

-.(5)868 2967 491 

.(8)723 6308 764 

60.0 

.(1)185 9715 868 

-.(5)846 9422 843 

.(8)694 2149 871 

60.5 

.(1)184 4468 866 

-.(5)826 2823 903 

.(8)666 2224 473 

61.0 

.(1)182 9469 865 

-.(5)806 2890 546 

.(8)639 5785 494 

61.5 

.(1)181 4712 863 

- (5)786 9356 098 

.(8)614 1936 467 

62.0 

.(1)180 0192 049 

-.(5)768 1966 583 

.(8)590 0127 944 

62.5 

.(1)178 5901 798 

-.(5)750 0480 031 

.(8)566 9654 196 

63.0 

.(1)177 1836 660 

-.(5)732 4666 812 

1 .(8)544 9900 158 

63.5 

.(1)175 7991 358 

-.(5)715 4304 029 

.(8)524 0288 613 

64.0 

.(1)174 4360 776 

-.(5)698 9184 936 

.(8)504 0277 597 

64.5 

.(1)173 0939 958 

-.(6)682 9108 392 

.(8)484 9357 992 

65.0 

.(1)171 7724 099 

-.(6)667 3888 359 

.(8)466 7061 300 

65.5 

.(1)170 4708 538 

-.(5)662 3327 419 

.(8)449 2907 595 

66.0 

.(1)169 1888 755 

-.(5)637 7266 321 

.(8)432 6603 610 

66.5 

.(1)167 9260 366 

-.(5)623 5633 662 

.(8)416 7440 977 

67.0 

.(1)166 6819 116 

-.(5)609 7969 986 

.(8)401 5344 691 

67.5 

.(1)165 4560 875 

-.(5)596 4423 407 

.(8)386 9861 091 

1 68.0 ■ 

.(1)164 2481 635 

-.(5)583 4748 260 

.(8)373 0657 455 

i 68.5 

.(1)163 0577 503 

-.(5)570 8806 261 

.(8)359 7419 689 

; 69.0 

.(1)161 8844 697 i 

-.(5)558 6461 100 

.(8)346 9851 615 

i 69.5 

.(1)160 7279 547 

-.(5)546 7688 138 

.(8)334 7673 741 

1 70.0 

.(1)159 5878 482 

-.(6)585 2064 131 

.(8)323 0622 212 

i 70.5 

.(1)168 4638 037 

-.(5)523 9771 965 

.(8)311 8447 829 

1 71.0 

.(1)157 3554 838 

-.(5)513 0599 408 

.(8)301 0915 145 

71.5 

.(1)1-56 2625 611 

-.(5)502 4438 871 

.(8)290 7801 613 

72.0 

.{1)155 1847 168 

-.(5)492 1187 187 

.(8)280 8896 796 

72.5 

.{1)154 1216 409 

-.(6)482 0746 403 

.(8)271 4001 634 

73.0 

.(1)163 0730 S 20 

-.(5)472 3018 576 

.(8)262 2927 754 

73.5 

.(1)152 0385 968 

-.(5)462 7915 587 

.(8)253 5496 829 

74.0 

.(1)151 0180 498 

-.(5)453 6348 963 

.(8)245 1539 980 

74.5 ; 

.(1)150 0111 131 

-.(5)444 5234 708 

.(8)237 0897 218 

75.0 

1 i 

.(1)149 0175 162 

-.(5)435 7492 141 

.(8)229 3416 916 
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p 


A 


B 



C 


75.5 

.(1)148 

0369 

959 

-.(5)427 

2043 

746 

.(8)221 

8955 

328 

76.0 

.(1)147 

0692 

956 

-.(5)418 

8815 

026 

.(8)214 

7376 

124 

76.5 

.(1)146 

1141 

654 

-.(5)410 

7734 

371 

.(8)207 

8549 

966 

77.0 

.(1)145 

1713 

622 

-.(5)402 

8732 

923 

.(8)201 

2354 

107 

77.5 

.(1)144 

2406 

486 

-.(5)395 

1744 

458 

.(8)194 

8672 

015 

78.0 

.(1)143 

3217 

937 

-.(5)387 

6705 

266 

.(8)188 

7393 

021 

78.5 

.(1)142 

4145 

722 

-.(5)380 

3554 

041 

.(8)182 

8411 

989 

79.0 

.(1)141 

5187 

645 

-.(5)373 

2231 

778 

.(8)177 

1629 

008 

79.5 

.(1)140 

6341 

567 

-.(5)366 

2681 

669 

.(8)171 

6949 

101 

80.0 

.(1)139 

7605 

399 

-.(5)359 

4849 

013 

.(8)166 

4281 

950 

80.5 

.(1)138 

8977 

106 

-.(5)352 

8681 

120 

.(8)161 

3541 

647 

81.0 

.(1)138 

0454 

701 

-.(5)346 

4127 

230 

.(8)156 

4646 

446 

81.5 

.(1)137 

2036 

248 

-.(5)340 

1138 

429 

.{8)151 

7518 

541 

82.0 

.(1)136 

3719 

855 

-.(5)333 

9667 

569 

.(8)147 

2083 

854 

82.5 

.(1)136 

5503 

678 

-.(5). 327 

9669 

199 

.(8)142 

8271 

834 

83.0 

.(1)134 

7385 

917 

-.(5)322 

1099 

490 

.(8)138 

6015 

271 

83.5 

.(1)133 

9364 

812 

-.(5)316 

3916 

169 

.{8)134 

5250 

116 

84.0 

.(1)133 

1438 

649 

-.(5)310 

8078 

455 

.(8)130 

5915 

317 

84.5 

.(1)132 

3605 

750 

-.(5)305 

3547 

000 

.(8)126 

7952 

663 

85.0 

.(1)131 

5864 

481 

-.(5)300 

0283 

827 

.(8)123 

1306 

632 

85,5 

.(1)130 

8213 

241 

-.(5)294 

8252 

276 

.(8)119 

5924 

258 

86,0 

.(1)130 

0650 

470 

-.(5)289 

7416 

953 

.{8)116 

1754 

993 

86,5 

.(1)129 

3174 

642 

-.(5)284 

7743 

676 

.{8)112 

8750 

590 

87.0 

1 .(1)128 

5784 

266 

-.(5)279 

9199 

429 

.(8)109 

6864 

980 

87.5 

1 .(1)127 

8477 

885 

-.(5)275 

1752 

316 

.(8)106 

6054 

166 

88.0 

1 .(1)127 

1254 

075 

-.(5)270 

5371 

515 

.(8)103 

6276 

117 

88.5 

j .(1)126 

4111 

445 

-.(5)266 

0027 

239 

.(8)100 

7490 

669 

89.0 

1 .(1)126 

7048 

632 

-.(6)261 

5690 

691 

.(9)979 

6594 

350 

89.5 i 

.(1)125 

0064 

308 

-.(5)257 

2334 

033 

.(9)952 

7457 

143 

90.0 

.(1)124 

3157 

171 

-.(5)252 

9930 

341 

.(9)926 

7144 

106 

90.5 

.(1)123 

6325 

948 

-.(5)248 

8453 

575 

.(9)901 

5319 

538 

91.0 

.(1)122 

9569 

394 

i -.(6)244 

7878 

546 

.(9)877 

1662 

253 

91.5 

.(1)122 

2886 

291 

i -.(5)240 

8180 

879 

.(9)853 

5864 

881 

92.0 

.(1)121 

6275 

450 

1 -.(5)236 

9336 

988 

.(9)830 

7633 

199 

92.5 

.(1)120 

9735 

702 

i -.(5)233 

1324 

043 

.(9)808 

6685 

508 

93.0 1 

.(1)120 

3265 

909 

I -.(5)229 

4119 

.941 

.(9)787 

2752 

029 

93.5 

.(1)119 

6864 

958 

i -.(5)225 

7703 

284 

.(9)766 

5574 

344 

94.0 

.(1)119 

0531 

742 

1 -.(5)222 

2053 

346 

.(9)746 

4904 

858 

94.5 

.(1)118 

4265 

205 

-.(5)218 

7150 

056 

.(9)727 

0506 

294 

95.0 

.(1)117 

8064 

296 

-.(5)215 

2973 

968 

.(9)708 

2151 

209 

95.5 

.(1)117 

1927 

988 

-.(5)211 

9506 

240 

.(9)689 

9621 

539 

96.0 

.(1)116 

5855 

277 

-.(5)208 

6728 

615 

.(9)672 

2708 

166 

96.5 

.(1)115 

9845 

180 

-.(5)205 

4623 

396 

.(9)655 

1210 

509 

97.0 

.(1)115 

3896 

733 

-.(5)202 

3173 

428 

.(9)638 

4936 

130 

97.5 

.(1)114 

8008 

993 

- (5)199 

2362 

081 

.(9)622 

3700 

369 

98.0 

i .(1)114 

2181 

034 

-.(5)196 

2173 

225 

.{9)606 

7325 

988 

98.5 

1 .(1)118 

6411 

951 

-.(5)193 

2591 

218 

.(9)591 

5642 

838 

99.0 

.(1)113 

0700 

856 

-.(5)190 

3600 

889 

.(9)576 

8487 

544 

99.5 

.(1)112 

5046 

880 

-.(6)187 

5187 

519 

.(9)562 

5703 

199 

100.0 

.(1)111 

9449 

168 

-.(5)184 

7336 

824 

.(9)548 

7139 

081 
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TABLE 42 

Coefficients for the Cubic for the Range from 
X — — 2) to a: = +p 

Description: The coefficients A', B', C' are computed to ten signifi- 
cant figures for the range p = 1.5 to p = 50.0 by increments 
of .5. 


The cubic, 

y = (Lq — |— GiS? -f- (t 2 X“ -|— o^x^ f 
is obtained from the equations, 

a, = A' Ml 4- B' Ms , 

Os = 5' Ml + C' Ms , 

combined with the values for ao, given by the tables for the para- 
bola. The moments, Mo, Mi, M™, Ms, are computed for the range 
X = — p to a; = -j-p. 
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(The nuinbers in parentheses denote the number of ciphers between the 
decimal point and the first significant figure.) 


p 

A' 

jS/ 

C' 

1,5 

2.534 7222 222 

-1.138 8888 889 

.555 5555 556 

2.0 

.902 7777 778 

-.236 1111 111 

.(1)694 4444 444 

2.5 

.450 6999 559 

-.(1)779 3209 877 

.(1)154 8209 877 

3,0 

.262 5661 376 

-.(1)324 0740 741 

.(2)462 9629 630 

3,5 

.167 8541 366 

-.(1)155 7239 057 

.(2)168 3501 684 

4.0 

.114 3378 227 

-.(2)827 7216 611 

.(3)701 4590 348 

4.5 

.(1)816 0531 598 

-.(2)474 2942 243 

.(3)323 7503 238 

5.0 

.(1)603 7943 538 

-.(2)288 1377 881 

.(3)161 8751 619 

5.5 

.(1)459 7794 181 

-.(2)183 4685 167 

.(4)863 3341 967 

6.0 

.(1)358 4609 835 

-.(2)121 4063 714 

.(4)485 6254 856 

6.5 

.(1)285 0269 624 

-.(3)829 8482 563 

.(4)285 6620 504 

7.0 

.(1)230 4589 927 

-.(3)583 0679 850 

.(4)174 5712 530 

7.5 

.(1)189 0399 941 

-.(3)419 5222 848 

.(4)110 2555 282 

8.0 

.(1)157 0204 105 

-.(3)308 1642 014 

.(5)716 6609 334 

8.5 

.(1)131 8685 978 

-.(3)230 5269 336 

.(5)477 7739 556 

9.0 

.(1)111 8316 811 

-.(3)175 2561 737 

.(5)325 7549 697 

9.5 

.(2)956 6897 397 

-.(3)135 1741 492 

.(5)226 6121 528 

10.0 

.(2)824 8507 009 

-.(3)105 6201 476 

.(5)160 5169 416 

! 10.5 

.(2)716 2246 443 

-.(4)836 0091 302 

.(5)115 5721 980 

j 11.0 

.(2)625 9079 085 

-.(4)667 2071 889 

.(6)844 5660 620 

11.5 

.(2)550 1917 791 

-.(4)538 3326 689 

.(6)625 6044 903 

12.0 

.(2)486 2354 500 

-.(4)438 2359 455 

.(6)469 2033 678 

! 12.5 

.(2)431 8375 890 

-.(4)359 6848 299 

.(6)355 9473 824 

: 13.0 

.(2)385 2742 263 

-.(4)297 4533 626 

.(6)272 8929 932 

13.5 

.(2)345 1820 327 

; -.(4)247 7164 138 

.(6)211 2719 947 

: 14.0 

.(2)310 4731 565 

i -.(4)207 6407 573 

.(6)165 0562 459 

; 14.5 

.(2)280 2723 203 

! -.(4)175 1046 701 

.(6)130 0443 149 

15.0 

.(2)253 8698 342 

. -.(4)148 5029 580 

.(6)103 2704 854 

15.5 

.(2)230 6861 266 

-.(4)126 6096 151 

.(7)826 1638 832 

16.0 

.(2)210 2447 093 

-.(4)108 4799 077 

.(7)665 5209 059 

16.5 

.(2)192 1513 833 

-.(5)933 7977 791 

.(7)539 6115 453 

: 17.0 

.(2)176 0781 076 

-.(5)807 3440 736 

.(7)440 2094 185 

17.5 

.(2)161 7503 875 

-.(5)700 9036 937 

.(7)361 1974 716 

18.0 

.(2)148 9373 393 

-.(5)610 8762 239 

.(7)297 9879 141 

18.5 

.(2)137 4438 092 

-.(5)534 3795 459 

.(7)247 1119 288 

19.0 

.(2)127 1040 798 i 

-.(5)469 1008 114 

.(7)205 9266 073 

19.5 

.(2)117 7768 137 1 

-.(5)413 1658 981 

.(7)172 4036 712 

20.0 

1 .(2)109 3409 664 | 

-.(5)365 0491 008 

.(7)144 9758 144 

20.5 

^ (2)101 6924 641 

-.(5)323 5054 757 

.(7)122 4240 211 

21.0 

I .(3)947 4149 003 

-.(5)287 5101 521 

.(7)103 7942 787 

21.5 

.(3)884 1025 513 i 

-.(5)256 2172 813 

.(8)883 3555 638 

22.0 

.(3)826 3115 900 i 

-.(5)228 9252 750 

.f8)754 5328 774 

22.5 

.(3)773 4526 546 i 

-.(5)205 0496 990 

.(8)646 7424 663 

23.0 

: .(3)725 0103 342 

-.(5)184 1017 105 

.(8)556 1985 210 

23.5 

.(3)680 5325 601 

-.(5)165 6708 183 

.(8)479 8575 476 

24.0 

.(3)639 6217 018 

i -.(5)149 4110 299 

.(8)416 2613 392 

24.5 

,(3)601 9270 658 

; -.(5)135 0296 678 

.(8)360 4155 020 

i 25.0 

1 

.(3)567 1385 543 

1 -.(5)122 2783 008 

.(8)313 6949 739 
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p 

A' 

B' 1 

1 

i 

c 1 

25.5 

.(3)634 9812 832 

-.(5)110 9453 570 . 

.(8)273 7701 591 

26.0 

.(3)505 2110 028 

-.(5)100 8500 824 

.(8)239 5488 892 ; 

26.5 

.(3)477 6101 850 

-.(6)918 3758 072 ; 

.(8)210 1306 046 ' 

27.0 

.(3)451 9846 731 

-.(6)837 7472 451 : 

.(8)184 7700 144 ! 

27.5 

.(3)428 1608 021 

-.(6)765 4677 208 : 

.(8)162 8481 482 ; 

28.0 

.(3)405 9829 189 

-,(6)700 5455 924 > 

.(8)148 8491 976 i 

28.5 

.(8)385 3112 389 

-.(6)642 1215 945 : 

.(8)127 3419 126 i 

29.0 

.(3)366 0199 892 

-.(6)689 4492 824 

.(8)112 9645 999 : 

29.5 

.(3)347 9967 969 

-.(6)541 8786 342 

.(8)100 4129 777 1 

30.0 

.(3)331 1.362 854 

-.(6)498 8422 596 ; 

.(9)894 3030 827 | 

30.5 

.(3)315 3488 491 

-.(6)459 8437 659 

.(9)797 9935 200 

31.0 

.(3)300 5495 828 

-.(6)424 4479 170 

.{9)713 3578 436 : 

31.5 

.(3)286 6623 418 

-.(6)392 2722 841 

.(9)638 8279 197 ^ 

32.0 

.(3)273 6179 176 

-.(6)362 9801 450 

,(9)573 0662 221 

32.5 

.(3)261 3.533 111 

-.(6)336 2744 286 

.{9)514 9290 691 

33.0 

.(3)249 8110 923 

-.(6)311 8925 371 

.(9)463 4361 622 

33.5 

.(3)238 9388 342 

-.(6)289 6019 105 

.(9)417 7452 730 

34.0 

.(3)228 6886 114 

-.(6)269 1962 143 

.(9)377 1311 492 ; 

34.5 

.(3)219 0165 553 

-.(6)250 4920 591 

.{9)340 9678 883 

35.0 

.(3)209 8824 591 

-.(6)233 3261 690 

.(9)308 7141 691 

1 

35.5 

.(3)201 2494 260 

-.(6)217 5529 331 ^ 

.{9)279 9008 467 ! 

36.0 

.(3)193 0835 554 

-.(6)203 0422 839 

.(9)254 1205 055 

36.5 

.(3)185 3536 630 

-.(6)189 6778 555 

.(9)231 0186 414 

37.0 

.(3)178 0310 300 

-.(6)177 3553 804 

.(9)210 2861 992 

37.5 

.(3)171 0891 785 

-.(6)165 9829 799 

.(9)191 6532 449 

38.0 

.(3)164 5036 705 

-.(6)155 4715 079 

.(9)174 8835 859 

38.5 

.(3)158 2519 263 

-.(6)145 7503 555 

.(9)159 7701 896 

39.0 

.(3)152 3130 623 

-.(6)136 7496 434 

.(9)146 1312 710 

39.5 

,(3)146 6677 431 I 

i -.(6)128 4078 366 : 

.(9)133 8069 469 

40.0 

.(3)141 2980 508 1 

-.(6)120 6693 349 

.(9)122 6563 680 

40.5 

.(3)136 1873 638 1 

-.(6)113 4838 362 

.(9)112 5552 554 

41.0 

.(3)131 3202 493 . 

-.(6)106 8057 759 

.(9)103 3937 811 

41.5 

.(3)126 6823 653 | 

-.(6)100 5938 300 

.(10)950 7474 123 

42.0 

.(3)122 2603 712 1 

-.(7)948 1047 667 

.(10)875 1197 773 

42.5 

.(3)118 0418 479 | 

- (7)894 2160 708 

.(10)806 2901 319 

43.0 

.(3)114 0152 237 ; 

-.(7)843 9617 986 

.(10)743 5786 772 

48.5 

.(3)110 1697 079 1 

-.(7)797 0591 436 

.(10)686 3803 174 

44.0 

.(3)106 4952 300 1 

- (7)753 2501 737 

.(10)634 1557 280 

44.5 

.(3)102 9823 841 1 

- (7)712 2993 971 

.(10)586 4235 765 

45.0 

.(4)9962237840 j 

- (7)673 9915 889 

.(10)542 7537 367 

45.5 

.(4)964 0698 884 

-.(7)638 1298 500 

.(10). 502 7613 551 

46.0 

.(4)933 2851 680 

-.(7)604 5338 699 

.(10)466 1016 730 

46.5 

.(4)903 7975 083 

-.(7)573 0383 707 

.(10)432 4654 698 

47.0 

.(4)875 5392 866 

-.(7)543 4917 120 

.(10)401 .5750 791 

47.5 

.(4)848 4470 959 ! 

-.17)515 7546 374 

.(10)373 1808 816 

48.0 

.(4)822 4613 955 | 

-.(7)489 6991 482 

.(10)347 0582 199 

48.5 

.(4)797 5262 609 

- (7)465 2074 902 

.(10)323 0046 799 

49.0 

.(4)773 5891 262 

-.(7)442 1712 397 

.(10)300 8376 920 

49.5 

.(4)750 6005 505 

-.(7)420 4904 806 

.(10)280 3924 120 

50.0 

.(4)728 5140 038 

- (7)400 0730 601 

.(10)261 5198 458 
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TABLE 43 

Coefficients for the Quartic for the Range from 
a; = — p to a: = -f 2 ) 

Description: The coe cients A, B, C, D, E, F are computed to ten 
significant figures for the range p = 2.0 to p = 25.0 by incre- 
ments of . 5 . 


The quartic, 

1/ = (to + > 

is obtained from the equations, 

(to = A Mf} B Mj -}- C M 4 ) 
(k=BMoi-DM.i-EM4 , 
a4 = CMo-^EM,i-FM4 , 

combined with the values ai, clz given by the tables for the cubic. 
The moments, Mo, M,, Mo, M 3 , M 4 , are computed over the range 
X — —p to X = -\-p. 
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MATHEMATICAL TABLES 


(The numbers in parentheses denote the number of ciphers between the 
decimal point and the first significant figure.) 


p 

A 

B 

c 

2.0 

1.000 0000 000 

-1.250 0000 000 

.260 0000 000 

2.5 

.705 9936 523 

-.495 6054 688 

.(1)615 2343 750 

3.0 

,567 0995 671 

-.265 1515 152 

.(1)227 2727 273 

3.5 

.479 4006 848 

-162 3535 156 

.(1)102 5390 625 

4.0 

.417 2494 172 

-.107 8088 578 

.(2)524 4756 246 

4.5 

.370 3002 930 

-.(1)756 8359 375 

.(2)292 9687 500 

5.0 

.333 3333 333 

-.(1)553 6130 536 

.(2)174 8251 748 

5.5 

.303 3523 660 

-.(1)418 0908 203 

.(2)109 8632 813 

6.0 

.278 4862 197 

-.(1)323 9407 661 

.(3)719 8683 669 

6.5 

.257 4942 453 

-.(1)256 3476 663 

.(3)488 2812 500 

7.0 

.239 5159 021 

-.(1)206 4886 679 

.(3)340 9902 791 

7.5 

.223 9329 020 1 

-.(1)168 8639 323 

.(3)244 1406 250 

8.0 

.210 2881 638 

-.(1)139 9142 653 

.(3)178 6139 557 

i li 

.198 2357 141 i 

-.(1)117 2614 820 

.(3)133 1676 136 

! 9.0 

.187 5084 130 

-.(2)992 7311 886 

.(3)100 9557 141 

9.5 

.177 8964 418 : 

-.(2)848 0187 618 

.(4)776 8110 795 

10.0 

,169 2325 443 | 

-.(2)730 2463 319 

.(4)605 7342 846 

10.5 

.161 3816 481 i 

-.(2)633 3998 033 

.(4)478 0375 874 

11.0 

.154 2334 096 

-.(2)553 0129 672 

.(4)381 3882 532 

11,5 

.147 6967 551 i 

-.(2)485 7203 344 

.(4)307 3098 776 

12.0 

,141 6958 188 

-.(2)428 9521 906 

.(4)249 8760 625 

12.5 

.136 1668 726 

-.(2)380 7227 928 

.(4)204 8732 517 

i 13.0 1 

.131 0559 774 ; 

-.(2)339 4807 972 

.(4)169 2702 036 

13.5 ! 

.126 3171 606 ! 

-.(2)304 0020 282 

.(4)140 8603 606 

! 14.0 j 

.121 9109 898 

-.(2)273 3115 358 

.(4)117 9762 025 

' 14.5 ; 

.117 8034 442 ; 

-.(2)246 6262 196 

.(5)994 2378 394 

i 15.0 j 

.113 9650 116 

-.(2)223 3120 976 

.(5)842 6871 608 

15.5 

.110 3699 628 1 

-.(2)202 8521 369 

.(6)718 0606 618 

16.0 1 

.106 9957 611 

-.(2)184 8217 922 

.(6)614 9338 741 

16.5 j 

.103 8226 802 

-.(2)168 8702 311 

.(6)629 0973 297 

17.0 

.100 8329 073 i 

-.(2)154 7057 999 

.(5)457 2585 218 

17.5 

.(1)980 1121 368 i 

-.(2)142 0846 788 

.(5)396 8229 973 

18.0 

.(1)953 4368 071 

-.(2)130 8019 601 

.(5)346 7320 530 

18.5 

.(1)928 1796 986 

-.(2)120 6845 814 

.(6)302 3413 313 

i 19.0 ; 

.(1)904 2302 916 

-.(2)111 5856 901 

.(5)265 3292 500 

19.5 

.(1)881 4892 929 ' 

—.(2)103 3801 211 

.(6)233 6273 923 

20.0 

.(1)859 8672 410 

-.(3)969 6074 542 

.(5)206 3671 946 

20.5 

.(1)839 2833 163 i 

-.(3)892 3560 616 

.(5)182 8388 288 

21.0 

.(1)819 6643 189 

-.(3)831 2499 865 

.(5)162 4592 807 

21.5 

.(1)800 9437 893 

-.(3)776 6048 512 

.(5)144 7474 061 

22.0 

.(1)783 0612 483 

-.(3)724 8225 SOI 

.(5) 129 3043 255 

22.5 1 

.(1)765 9615 377 

—.(3)678 3828 434 

.(5)115 7979 249 

23.0 

.(1)749 5942 464 ! 

-.(3)635 8307 796 

.(5)103 9505 362 

23.0 

.(1)733 9132 094 

-.(3)596 7675 752 

.(6)935 2909 319 

24.0 1 

.(1)718 8760 691 i 

-.(3)560 8425 626 

.(6)843 3722 746 

24.5 1 

(1)704 4438 900 

-.(3)527 7465 684 

.(6)762 0889 075 

25.0 

.(1)690 5808 198 

-.(3)497 2062 910 

.(6)690 0318 611 
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p 

D 

E 

F 

2.0 

2.454 8611 111 

-“.538 1944 444 

.121 5277 778 

2,5 

.586 3715 278 

-.(1)824 6527 778 

.(1)121 5277 778 

3.0 

.214 3308 081 

-.(1)211 4898 990 

.(2)220 9595 960 

3.5 

,(1)962 5552 400 

-.(2)705 2815 657 

.(3)552 3989 899 

4.0 

.(1)491 2101 788 

-.(2)279 2346 542 

.(3)169 9689 200 

4.5 

.(1 274 0445 318 

-.(2)124 4415 307 

.(4)607 0318 570 

5,0 

.(1)163 4129 759 

-.(3)607 0318 -570 ; 

.(4)242 8127 428 

5.5 

.(1)102 6452 931 

-(3)317 9329 351 

.(4)106 2305 750 

6.0 

.(2)672 3770 510 

- (3)176 3963 161 

.(5)499 9085 881 

6.5 

.(2)456 9791 210 

-.(3)102 6597 994 : 

.(6)249 9542 941 

7.0 

.(2)318 3891 488 

-.(4)622 0667 018 

.(5)131 5548 916 

7.5 

.(2)227 9369 385 

-.(4)390 2012 053 

.(6)723 5519 039 

8.0 

.(2)166 7477 045 

-.(4)252 2095 208 : 

.(6)413 4582 308 

8.5 

.(2)124 3142 044 

-.(4)167 3566 157 

.(6)244 3162 273 

9.0 

.(3)942 4020 458 

-.(4)113 6601 579 

.(6)148 7142 253 

9.5 

.(3)725 1166 208 

-.(5)788 0526 136 

.(7)929 4639 082 

10.0 

.(3)565 4114 845 

-.(5)556 6161 004 

.(7)594 8669 012 

10.5 

.(3)446 2073 095 

-.(5)399 7797 905 

.(7)388 9448 970 

11.0 

.(3)355 9882 993 

-.(5)291 5234 609 

.(7)259 2965 980 

11.5 

,(3)286 8401 475 

-.(5)215 5402 971 

.(7)175 9512 629 

12.0 

.(3)233 2288 596 

- (5)161 3897 791 

.(7)121 3456 986 

12.5 

.(3)191 2235 292 

-.(5)122 2557 913 

.(8)849 4198 899 

13.0 

.(3)157 9915 515 1 

-.(6)936 0842 049 

.(8)602 8141 154 

13.5 

.(3)131 4646 693 ! 

- (6)723 8747 984 

.(8)433 2726 455 

14.0 

.(3)110 1142 734 1 

-.(6)564 9425 143 

.(8)315 1073 785 

14.5 

.(4)927 9784 865 ; 

- (6)444 6919 780 

.(8)231 6966 018 

15.0 

.(4)786 5252 285 j 

-.(6)352 8408 251 

.(8)172 1174 757 

15.5 

.(4)670 2028 .598 

-.(6)282 0575 132 

.(8)129 0881 067 

16,0 

.(4)573 9480 513 ! 

-.(6)227 0555 132 

.(9)976 8829 699 1 

16,5 

.(4)493 8316 295 ; 

-.(6)183 9826 864 

.(9)745 5159 507 i 

17.0 

.(4)426 7803 550 ^ 

- (6)150 0043 633 

.(9)573 4738 083 1 

17.5 

.(4)370 3725 753 

- (6)123 0152 522 

.(9)444 4422 014 | 

18.0 

.(4)822 6S67 183 I 

-.(6)101 4381 253 

.(9)346 8817 182 i 

18.5 

.(4)282 1879 680 

-.(7)840 8165 075 

.(9)272 5499 214 i 

19.0 i 

.(4)247 6427 884 

-.(7)700 3899 143 

.(9)216 5045 890 

19.5 i 

.(4)218 0539 471 

- (7)586 1479 930 

.(9)171 4241 049 

20.0 

.(4)192 6107 529 

-.(7)492 7218 558 

.(9)137 1392 839 

20.5 

.(4)170 6506 766 

-.(7)415 9387 633 

.(9)110 3076 849 

21.0 

.(4)151 6295 539 

-.(7)352 5353 142 

.(10)891 8493 673 

21.5 

.(4)135 0983 037 ! 

-.(7)299 9440 718 

.(10)724 6276 109 

22.0 

.(4)120 6846 287 

-,(7)256 1336 780 

.(10)591 5327 436 

22.5 

.(4)108 0785 483 ; 

“(7)219 4882 245 

.(10)485 0568 497 

23.0 

.(5)970 2089 990 

“(7)188 7156 478 

.(10)399 4585 821 : 

23.5 

.(5)872 9415 063 ! 

-.(7)162 7777 261 

.(10)330 3215 199 ^ 

24.0 

.(5)787 1501 985 , 

- (7)140 8362 750 

.(10)274 2291 863 

24.5 

.(5)711 2852 655 

“(7)122 2115 427 

.(10)228 5243 219 ^ 

25.0 

.(5)644 0316 483 ' 

“(7)106 3498 773 

.(10)191 1294 329 ; 
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TABLE 44 

COEPPICIBNTS FOE THE QUINTIG FOR THE RANGE FROM 
X = — p to X = -fp 

Description: The coefficients A', B', C', D', E', F' are computed to 
ten significant figures for the range p = 2.5 to p = 25.0 by 
increments of .5.' 


The quintic, 

p = do -{- ffi* + H" ■+ > 

is obtained from the equations, 

0-3 = B' Ml -j- D' Ms -f- E' Ms , 
as = C' Ml + E' Ms + F' Ms , 

combined with the values Oo, as, 0.4 given by the tables for the quar- 
tic. The moments, Mo, Mi, M,, M3, M4, Ms, are computed over the 
range * = — p to a: = +?>• 
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(The numbers in parentheses denote the number of ciphers between the 
decimal point and the first significant figure.) 


p 

A' 


C' 

2.5 

2.755 1030 816 

-1.695 6163 194 

.200 8159 722 

3.0 

1.170 5555 556 

-.456 9444 444 

.(1)363 8888 889 

3.5 

.658 2671 327 

-181 6553 455 

.(1)104 8944 979 

4.0 

.418 6208 236 

-.(1)868 9782 440 

.(2)382 4786 325 

4.5 

.286 4246 324 

-.(1)466 0481 012 

.(2)162 0459 402 

5.0 

.206 0275 835 

“ (1)270 7119 270 

.(3)763 8888 889 

5.5 

.153 7850 411 

-.(1)166 9293 642 

.(3)890 4384 270 

6.0 

.118 1431 967 

-.(1)107 8702 752 

.(3)212 7325 289 

6.5 

.(1)928 9213 334 

-.(2)724 0120 171 

.(3)122 1004 174 

7.0 

.(1)744 5226 377 

-.(2)501 4851 420 

.(4)731 8541 462 

7.5 

.(1)606 4555 217 

-.(2)356 7180 657 

.(4)455 0831 382 

8.0 

.(1)500 8805 006 

-.(2)259 6021 548 

.(4)292 0668 942 

8.5 

.(1)418 6842 624 

-.(2)192 7113 758 

.(4)192 6724 844 

9.0 

.(1)353 6828 101 

-.(2)145 5695 568 

.(4)130 2141 757 

9.5 

.(1)301 5707 729 

-.(2)111 6692 311 

.(5)899 1006 061 

10.0 

.(1)259 2832 573 

- (3)868 5125 822 

.(5)632 8140 010 

10.5 

.(1)224 5954 598 

-.(3)683 8979 612 

.(5)453 1298 476 

11.0 

.(1)195 8642 756 

- (3)544 5806 418 

.(6)829 6685 675 

11.5 

.(1)171 8573 720 

-,(3)438 0711 370 

.(5)243 1030 464 

12.0 

.(1)151 6376 163 

-,(3)355 6756 034 

.(5)181 6613 061 

12.5 

.(1)134 4833 894 

-.(3)291 2423 968 

. (5) 137 3671 277 

13.0 

.(1)119 8326 681 

-.(3)240 3543 455 

.(5)105 0128 024 

13.5 

.(1)107 2431 572 

-.(3)199 7956 319 

.(6)810 9219 640 

14.0 

.(2)963 6345 096 

-.(3)167 1959 380 

.(6)632 0799 809 

14.5 

.(2)869 1189 432 

-.(3)140 7878 615 

.(6)496 9749 385 

15.0 

.(2)786 6089 931 

-.(3)119 2394 389 

.(6)393 9212 946 

15.5 

.(2)714 2517 761 

-.(3)101 5368 865 

.(6)314 6050 442 

16.0 

.(2)650 5281 970 

-.(4)869 0145 535 

.(6)253 0429 506 

16.5 

.(2)594 1846 661 

-.(4)747 2977 719 

.(6)204 8829 224 

i 17.0 

i .(2)544 1803 654 

-.(4)645 5059 266 

.(6)166 9275 426 

i 17.5 

i .(2)499 6461 807 

-.(4)559 9303 930 

.(6)136 8065 923 

I 18.0 i 

.(2)459 8524 699 

-.(4)487 6318 743 

.(6)112 7430 005 

1 18.5 i 

.(2)424 1835 784 

-.(4)426 2652 106 

.(7)934 0140 025 

i 19.0 1 

.(2)392 1175 513 

-.(4)373 9474 673 

. (7) 777 6318 298 

! 19.5 

.(2)363 2098 774 

-.(4)329 1578 113 

.(7)650 4887 492 

; 20.0 

.(2)337 0803 860 

-.(4)290 6609 405 

.(7)646 6721 085 

' 20.5 

.(2)313 4026 161 

-.(4)257 4481 066 

.(7)461 2129 835 

i 21.0 i 

.(2)291 8951 572 

-.(4)228 6913 803 

.(7)390 7629 285 

21.5 

.(2)272 2750 483 

-.(4)203 7079 696 

.(7)332 3637 764 

22.0 

.(2)254 4494 241 

(4) 181 9321 409 

.(7)283 7178 436 

: 22.5 i 

.(2)238 1156 895 1 

-.(4)162 8931 866 

.(7)243 0524 824 

i 23.0 ! 

.(2)228 1524 850 i 

(4) 146 1977 446 

.(7)208 9170 140 

1 23.5 

.(2)209 4188 368 i 

-.(4)131 5158 166 

.(7)180 1647 432 

! 24.0 

.(2)196 7908 418 i 

-.(4)118 6694 971 

.(7)166 8821 715 

24.5 

.(2)186 2576 776 1 

-.(4)107 7593 614 i 

. (7) 136 9946 487 

25.0 

.(2)174 4277 221 1 

-.(6)969 7978 681 ' 

.(7)117 6202 982 
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p 

Z >' 

— — — 

i . 


2.5 

1.151 0416 667 

-.140 9722 222 

.(1)175 0000 000 

3.0 

.203 1250 000 

-.(1)170 1388 889 

.(2)145 8333 333 

3.5 

.(1)579 2905 012 

-.(2)355 2350 427 

.(3)224 3589 744 

4,0 

.(1)210 1544 289 

-.(3)988 2478 632 

.(4)480 7692 308 

4.5 

.(2)887 9662 005 

-.(3)331 1965 812 

.(4)128 2051 282 

5.0 

.(2)417 9414 336 

-.(3)126 8696 582 

.(5)400 6410 256 

5.5 

.(2)213 4163 324 

-.(4)538 1158 874 

.(5)141 4027 149 

6.0 

.(2)116 2108 929 

-.(4)247 4547 511 

.(6)549 8994 470 

6.5 

.(3)666 7389 843 

-.(4)121 5567 199 

.(6)231 5366 092 

7.0 

.(3)399 5246 884 

-.(5)630 9372 602 

.(6)104 1914 742 

7.5 

.(3)248 3850 322 

-.(5)343 1703 316 

.(7)496 1498 770 

8.0 

.(3)159 3881 480 

-.(5)194 3253 685 

.(7)248 0749 385 

8.5 

.(3)105 1352 375 

-.(5)113 9706 601 

.(7)129 4304 027 

9.0 

.(4)710 4822 114 

-.(6)689 3966 587 

,(8)701 0813 479 

9.5 

.(4)490 5434 324 

-.(6)428 5943 973 

.(8)392 6055 548 

10.0 

.(4)345 2433 425 

-.(6)273 0621 968 

.(8)226 5032 047 

10.5 

.(4)247 2044 428 

-.(6)177 8469 607 

.(8)134 2241 213 

11.0 

.(4)179 7851 483 

-.(6)118 1651 639 

.(9)814 9321 650 

11.5 

.(4)132 6177 560 

-.(7)799 4765 550 

.(9) .505 8199 645 

12.0 

.(5)990 9817 818 

-.(7)549 9387 059 

.(9)320 3526 442 

12.5 

.(5)749 3410 036 

-.(7)384 0787 078 

.(9)206 6791 253 

13.0 

.(5)572 8402 600 

-.(7)272 0198 696 

.(9)135 6331 760 

13.5 

.(5)442 3498 419 

1 -.(7)195 1610 699 

.(10)904 2211 731 

14.0 

.(5)344 7903 612 

1 -.(7)141 7056 417 

.(10)611 6790 289 

14.5 

.(5)271 0905 849 

j -.(7)104 0436 901 

.(10)419 4370 484 

15.0 

.(5)214 8754 286 

! -.(8)771 8806 793 

.(10)291 2757 280 

15.5 

.(5)171 6092 639 

! -.(8)578 2216 817 

.(10)204 6802 413 

16.0 

.(5)138 0280 549 

i -.(8)437 1000 417 

.(10)145 4806 978 

16.5 

.(5)111 7676 435 

‘ -.(8)333 2476 075 

.(10)104 4117 830 

17.0 

.(6)910 5379 546 

-.(8)256 1134 028 

.(11)756 9854 269 

17.5 

.(6)746 2299 456 

; -.(8)198 3240 275 

.(11)553 8917 758 

18,0 

.(6)614 9748 289 

i -.(8)154 6720 805 

.(11)408 8248 821 

18,5 

.(6)509 4718 636 

-.(8)121 4431 743 

.(11)304 2417 727 

19.0 

.(6)424 1700 765 

-.(9)959 6292 582 

.(11)228 1813 296 

19.5 

.(6)354 8175 306 

I -.(9)762 8862 452 

.(11)172 4036 712 

20.0 

.(6)298 1344 148 

1 -.(9)609 9716 846 

1 

.(11)131 1767 064 ; 

20.5 

.(6)251 5739 152 

-.(9)490 3776 023 

.(11)100 4757 751 

21.0 

.(6)213 1458 799 

-.(9)396 2862 254 

' .(12)774 5007 663 i 

21.5 

.(6)181 2857 886 

-.(9)321 8393 150 

.(12)600 6332 473 

22.0 

.(6)154 7566 781 

-.(9)262 6168 770 

.(12)468 4939 329 ! 

22.5 

.(6)132 5752 232 

i -.(9)215 2622 450 

.(12)367 4462 219 

23.0 

.(6)113 9556 568 

i -.(9)177 2103 622 

.(12)289 7172 134 ; 

23.5 

.(7)982 6695 408 

‘ -.(9)146 4894 049 

.(12)229 5872 257 : 

24.0 

.(7)849 9994 800 

-.(9)121 5749 393 

.(12)182 8194 575 

24.5 

.(7)741 7936 742 

! -.(9)101 8827 904 

.(12)147 1231 630 : 

25.0 

.(7)641 5689 752 

1 -.(10)846 8458 443 

.(12)117 5267 941 i 
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TABLE 45 

Coefficients foe the Sextic for the Range from 


Description: The coefficients A, B, C, D, E, F, G, H, I, J, are com- 
puted to ten significant figures for the range p = 3.0 to 
p = 25.0 by increments of ,5. 


The sextic, 

y=ao-\- QiX -f a2X^ -f -f a^x* -f -f (kx^ , 

is obtained from the equations, 

Uo = A Mo ■\-BM2-\-CMi-\-D Me , 

Qn = B Me -j- E Mo -f- F Mi -}- G Me , 

a. = CMo-fFM, + MM4-f-JM6 , 

a, = DMo + GMo-f /M4-h/M6 , 

combined with the values a-i, az, % given by the tables for the quin- 
tic. The moments. Mo, M„ Mo, Ma, M4, Ms, Ms are computed over 
range x = —ptox = -\-p. 
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MATHEMATICAL TABLES 


(The numbers in parentheses denote the number of ciphers between the 
decimal point and the first significant figure.) 


V 

A 

B 

C 

3.0 

1.000 0000 000 

“1.361 1111 111 

.388 8888 889 

3.5 

.745 3327 179 

“617 5664 266 

.116 7093 913 

4.0 

.619 2696 193 

“362 6910 127 

.(1)498 5754 986 

4.5 

.636 5078 449 

“238 2141 749 

.(1)251 6301 473 

5.0 

.475 9358 289 

“167 1854 290 

.(1)140 7742 584 

5,5 

.428 9313 952 

“122 7793 517 

.(2)846 3824 237 

6.0 

.391 0671 372 

-.(1)932 5031 693 

.(2)537 1649 335 

6.5 

.359 7514 629 

-.(1)727 0467 546 

.(2)355 7417 128 

7.0 

.333 3333 333 

“(1)578 9958 809 

.(2)243 8852 284 

7.5 

.310 6966 019 

-.(1)469 2645 603 

.(2)172 0852 322 

8.0 

.291 0527 351 

-.(1)386 0218 617 

.(2)124 4257 604 

8.5 

.273 8253 011 

“ (1)321 6238 375 

.(3)918 7769 007 

9.0 

.258 5812 357 

“(1)270 9606 497 

.(3)690 9857 765 

9,5 

.244 9877 912 

-.(1)230 5173 392 

.(3)528 1236 437 

10.0 

.232 7844 334 

-.(1)197 8161 991 

.(3)409 4730 527 

10.5 

.221 7638 626 

-.(1)171 0732 926 

.(3)321 5757 191 

11.0 

.211 7588 265 

-.(1)148 9801 195 

.(3)255 4794 154 

11.5 

.202 6327 307 

-.(1)130 5610 007 

.(3)205 1024 695 

12.0 

.194 2728 127 

-.(1)115 0776 715 

.(3)166 2345 586 

12.5 

.186 5850 870 

-.(1)101 9640 947 

.(3)135 9108 167 

13.0 

.179 4905 415 

-.(2)907 8107 302 

.(3)112 0109 002 

13.5 

.172 9222 326 

1 -.(2)811 8410 815 

.(4)929 9691 087 

14.0 

.166 8230 401 

! -.(2)729 0028 821 

.(4)777 3890 832 

14,5 

i .161 1439 098 

j -.(2)657 1143 441 

.(4)653 9677 383 

15.0 

! .155 8424 640 

! -.(2)594 4165 421 

.(4)513 3898 749 

15.5 

1 .150 8818 928 

' -.(2)539 4804 055 

.(4)470 8598 806 

16.0 

! .146 2300 606 

i -.(2)491 1364 663 

.(4)402 7015 521 

16.5 

! .141 8587 811 

1 -.(2)448 4212 624 

.(4)346 0719 079 

17.0 

i .137 7432 239 

' -.(2)410 5360 674 

.(4)298 7541 988 

17.5 

I .133 8614 260 

1 -.(2)376 8148 358 

.(4)259 0066 153 

18.0 

i .130 1938 866 

-.(2)346 6991 067 

.(4)225 4506 124 

18.5 

i .126 7232 293 

-.(2)319 7181 992 

.(4)196 9877 124 

19.0 

: .123 4339 187 

j -.(2)295 4734 917 

.(4)172 7369 850 

19.5 

! .120 3120 213 

-.(2)273 6258 312 

.(4)151 9876 810 

20.0 

1 .117 3450 034 

-.(2)253 8864 120 

.(4)134 1630 697 

20.5 

! .114 5607 471 

; -.(2)236 0035 778 

.(4)118 7926 279 

21.0 

! .Ill 8314 598 

! -.(2)219 7661 473 

.(4)105 4905 051 

21.5 

.109 2654 341 

; -.(2)204 9879 526 

.(6)939 3873 877 

22.0 

i .106 8150 524 

! -.^2) 191 5083 4.51 

.^6)838 7409 116 

22.5 

.104 4726 355 

; -.(2)179 1874 832 

.(5)750 7766 502 

23.0 

; .102 2311 723 

! -.(2)167 9032 479 

.(5)673 6666 593 

23.5 

i .100 0842 483 

1 -.(2)157 5486 730 

.(5)605 8783 224 

24.0 

I .(1)980 2598 324 

; -.(2)148 0297 913 

.(5^546 1216 848 

1 24.5 

I .(1)960 5097 234 

-.12)138 2fiSS 202 

.^5)493 3070 093 

25.0 

.(1)941 5425 829 

i -.(2)131 1776 633 

.(6)446 5105 454 
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p 

D 

E 

F 

3.0 

- (1)277 7777 778 

2.988 9351 852 

-.948 1481 481 

3.5 

- (2)581 8684 896 

.875 4725 025 

-.189 2894 604 

4.0 

-.(2)185 1861 852 

.870 6973 366 

-.(1)590 7882 241 

4.5 1 

-.(3)727 3356 120 

.186 3394 088 

-.(1)229 8587 984 

5.0 

-.(3)326 7973 856 

.104 0300 478 

-.(1)102 7515 921 

5.5 

-.(3)161 6301 360 

.(1)624 7216 370 

-.(2)506 6826 853 

6.0 

-.(4)859 9031 201 

.(1)396 1994 936 

-.(2)269 0942 361 

6.5 

-.(4)484 8904 080 

.(1)262 2649 076 

-.(2)151 5410 433 

7.0 

-.(4)286 6643 734 

.(1)179 7450 169 

-.(3)895 1744 340 

7.5 

-.(4)176 3237 847 

.(1)126 8009 428 

-.(3)550 2997 477 

8,0 

-.(4hl2 1730 157 

.(2)916 6922 412 

-.(3)349 9462 628 

8.5 

-.(5)734 6824 363 

.(2)676 8238 027 

-.(3)229 1312 716 

0.0 

-.(5)493 5612 689 

.(2)508 9783 157 

-.(3)153 8970 152 

9.5 

-.(5)339 0842 014 

.(2)388 9905 578 

-.(3)105 7119 802 

10.0 

-.(5)287 6406 110 

.(2)301 5839 811 

-.(4)740 7568 221 

10.5 

-.(5)169 6421 007 

.(2)236 8373 742 

-.(4)528 4390 327 

11.0 

-.(5)122 9175 574 

.(2)188 1526 456 

-.(4)383 0865 153 

11.5 

-.(6)904 2245 370 

.(2)151 0481 065 

-.(4)281 7940 194 

12.0 

-.(6)674 0640 244 

.(2)122 4214 851 

-.(4)210 0557 062 

12.5 

-.(6)508 6263 021 

.(2)100 0884 111 

-.(4)158 4944 724 

13.0 

-.(6)388 0974 686 

.(3)824 6707 418 

-.(4)120 9320 228 

13.5 

-.(6)290 1919 424 

.(3)684 8389 962 

-.(6)932 2623 816 

14.0 

-.(6)232 8584 812 

.(3)572 4725 971 

-.(5)725 5546 509 

14.5 

-.(6)182 8395 204 

.(3)481 5811 670 

-.(5)569 6913 075 ; 

15.0 

-.(6)144 7498 667 

.(3)407 5132 846 

-.(5)451 0040 878 

! 

15.5 

-.(6)115 4775 918 

.(3)346 7368 814 

-.(5)359 7939 891 

16.0 

-.(7)927 8837 607 

.(3)296 5444 286 

-.(5)289 0976 344 

16.5 

-.(7)750 6043 467 

.(3)254 8421 133 

-.(5)233 8608 712 

17.0 1 

-.(7)611 0454 032 

.(3)219 9973 645 

-.(6)190 3777 170 

17.5 

-.(7)500 4028 978 

1 .(3)190 7274 117 

-.(5)155 9046 664 

18.0 

-.(7)412 1003 883 

j .(3)166 0170 278 

-.(5)128 3924 319 i 

18.5 

-.(7)341 1837 940 

1 .(3)145 0572 508 

-.(5)106 2973 088 | 

19.0 

-.(7)283 8913 786 

1 .(3)127 1993 361 

-.(6)884 4715 492 : 

19.5 

-.(7)237 3452 480 

' .(3)111 9198 707 

-.(6)739 4524 672 ; 

20.0 

-.(7)199 3279 892 

1 .(4)987 9413 925 

-.(6)621 0067 139 : 

20.5 

-.(7)168 1195 507 

i .(4)874 7564 250 

; -.(6)523 7749 416 ! 

21.0 

-.(7)142 3771 352 

.(4)776 8023 679 

1 -.(6)443 5733 082 : 

21.5 

-.(7)121 0460 765 

.(4)691 6366 980 

' -.(6)377 1157 568 ; 

22.0 

-.(7)103 2932 157 

.(4)617 6240 310 

: -.(6)321 8064 139 

22.5 

-.(8)884 5674 819 

.(4)552 8493 126 

I -.(6)275 5833 129 i 

23,0 

-.(8)760 0821 534 

! .(4)496 0674 883 

i -.(6)236 7999 628 1 

23.5 

-.(8)655 2351 718 

i .(4)446 1499 515 

1 -.(6)204 1350 268 : 

24.0 

-.(8)566 6066 961 

1 .(4)402 1467 932 

; -.(6)176 5230 172 

24.5 

-.(8)491 4263 585 

i .(4)365 3958 471 

; -.(6)154 0028 718 i 

25.0 

-.(8)427 4401 392 

! .(4)328 7959 685 

-.(6)133 1661 285 j 

i 
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p G H I 


3.0 

.( 1)703 

3.5 

.( 2)996 

4.0 

.( 2)233 

4.5 

. ( 3)711 

5.0 

.( 3)256 

5.5 

.( 3)104 

6.0 

.( 4)464 

6,5 

.( 4)223 

7.0 

.( 4)113 

7.5 

.( 5)610 

8.0 

.( 5)341 

8.5 

.( 5)198 

9.0 

.( 6)119 

9.5 

.( 6)736 

10.0 

.( 6)466 

10.5 

.( 6)302 

11.0 

.( 6)200 

11.5 

.( 6)134 

12.0 

.( 7)925 

12.5 

.( 7)644 

13.0 

.( 7 H 55 

13.5 

.( 7)326 

14.0 

.( 7)236 

14.5 

i .( 7)173 

15.0 

1 .( 7)128 

i 

15.5 

.( 8)959 

16.0 

’ .( 8)724 

16.5 

; .( 8)551 

17.0 

1 .( 8)423 

17.5 

.( 8)327 

18.0 

.( 8)255 

18.5 

.( 8)200 

19.0 

; .( 8)158 

' 19.5 

.( 8)125 

; 20.0 

.( 8)100 

’ 20.5 

.( 9)806 

' 21.0 

.( 9)651 

: 21.5 

.( 9)528 

1 22.0 

.( 9)431 

j 22.5 

.( 9)358 

23.0 

.( 9)290 

: 23.5 

.( 9)240 

; 24.0 

.( 9)199 

24.5 

.( 9)166 

25.0 

.( 9)138 


2407 407 .311 9212 
0214 120 .( 1)431 6767 
6419 753 .( 1)100 2196 
2449 363 .( 2)303 4820 
2636 166 .( 2)109 0241 

2151 284 .( 3)442 5904 
8740 588 .( 3)197 2080 
1993 819 .( 4)946 1621 
8216 820 .( 4)482 2607 
4831 370 .( 4)258 5707 
8161 061 .( 4)144 7403 
6271 380 : .( 5)840 9223 
2274 520 .( 5)504 7006 
4557 705 .( 5)311 7158 
6351 290 .( 5)197 4943 

4952 338 .( 5)128 0172 
1684 248 .( 6)847 0785 
9606 134 .( 6)571 0651 
4160 570 .( 6)391 5919 
5499 552 .( 6)272 7356 
3925 745 .( 6)192 6912 
0189 201 .( 6)137 9465 
2653 096 .( 7)999 6815 
1717 709 .( 7)732 7121 
2726 524 .( 7)542 7324 

5450 485 I .( 7)405 9879 
4284 089 i .( 7)306 5066 
6645 046 I .( 7)233 4084 
5236 197 I .( 7)179 1912 
6400 420 I .( 7)138 6225 
2963 323 .( 7)108 0139 
2846 930 .( 8)847 3860 
1422 442 .( 8)669 0830 
6316 099 .( 8)531 5324 
3843 545 .( 8)424 7132 

5374 215 .( 8)341 2348 
4166 128 .( 8)275 6048 
7636 968 .( 8)223 7117 
2539 387 .( 8)182 4566 
3296 685 .( 8)149 4878 
7474 080 .( 8)123 0102 
2476 147 .( 8)101 6445 
3121 346 .( 9)843 2535 
9628 406 .( 9)706 3889 
7382 906 .( 9)586 9755 


963 -.( 1)234 9537 037 
940 -.( 2)232 8292 407 
106 -.( 3)408 9506 173 
991 -.( 4)972 9456 019 
118 -.( 4)282 5435 730 

068 -.( 5)947 9582 728 
911 -.( 5)355 3443 796 
940 -.( 5)145 5344 260 
431 -.( 6)641 0133 904 
479 -.( 6)300 1017 659 
415 -.( 6)148 0060 623 
280 -.( 7)763 5619 773 
725 -.( 7)409 7430 989 
600 -.( 7)227 6566 932 
272 -.( 7)130 4646 031 

024 I -.( 8)768 7010 766 
482 -.( 8)464 4029 703 
132 -.( 8)287 0085 966 
775 -.( 8)181 0859 646 
553 -.( 8)116 4409 022 
065 -.( 9)761 8900 625 
952 -.( 9)506 5928 672 
163 -.( 9)341 8901 625 
006 -.( 9)233 9443 041 
021 -.( 9)162 1522 356 

530 -.( 9)113 7486 502 
664 -.( 10)806 9508 639 
860 -.( 10)578 5246 623 
403 -.( 10)418 8850 767 
823 -.( 10)306 1363 264 
227 -.( 10)225 7107 282 
468 -.( 10)167 8017 503 
603 -.( 10)125 7344 857 
962 -.( 11)949 1786 023 
721 -.( 11)721 6269 402 

327 -.( 11)552 3276 496 
185 -.( 11)426 4604 167 
748 -.( 11)329 7379 935 
123 -.( 11)257 0422 413 
961 -.( 11)201 4893 910 
298 -.( 11)158 7837 578 
207 -.( 11)125 7671 107 
668 -.( 11)100 1019 200 
111 -.( 12)805 1862 542 
711 -.( 12)642 9736 393 



GRAM POLYNOMULS 


353 


V 

J 

P 

J 

3.0 

.(2)178 2407 407 

14.5 

.(12)771 3412 798 

3.5 

4.0 

.(3)127 3148 148 
.(4)169 7530 864 

15.0 

.(12)500 3294 788 

4.5 

.(5)318 2870 370 

15.5 

.(12)329 1641 308 

6.0 

.(6)748 9106 764 

16.0 

16.5 

.(12)219 4427 539 
.(12)148 1238 589 

5.5 

.(6)208 0307 432 

17.0 

.(12)101 1577 573 

6.0 

.(7)656 9391 889 

17.5 

.(13)698 4702 287 I 

6.5 

.(7)229 9287 161 

18.0 

.(13)487 3048 107 | 

7.0 

.(8)875 9189 186 

18.5 

.(13)343 3283 894 

7.5 

.(8)358 3304 667 

19.0 

.(13)244 1446 325 

8.0 

.(8)155 7958 551 

19.5 

.(13)175 1472 363 

8.5 

9.0 

.(9)714 0643 358 
.(9)342 7508 812 

20.0 

.(13)126 7022 561 

9.5 

.(9)171 3754 406 

20.5 

.(14)923 8706 171 

10.0 

.(10)888 6133 957 

21.0 

21.5 

.(14)678 7620 861 
.(14)502 2839 437 

10.5 

.(10)476 0428 905 

22.0 

.(14)374 2507 816 

11.0 

.(10)262 6443 534 

22.5 

.(14)280 6880 862 

11.5 

.(10)148 8318 003 

23.0 

.(14)211 8400 650 

12.0 

.(11)864 1846 467 

23.5 1 

.(14)160 8415 309 

12.5 

.(11)513 1096 340 

24.0 , 

.(14)122 8244 418 

13.0 

.(11)310 9765 357 

24.5 ; 

.(15)948 6730 535 

13.5 

14.0 

(11)192 0731 250 
.(11)120 7316 786 

25.0 i 

.(15)728 0195 608 

j 
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TABLE 46 

Coefficients for the Septimic for the Range from 

X = -^\GX — -\-p 

Description: The coefficients A\ B', C', D' E', F\ G', H' V J', are 
computed to ten significant figures for the range p = 3.5 to 
p = 25.0 by increments of .5. 

The septimic, 

p == Oo -f aiic -|- a,x^ -f Us a?® + x , 

is obtained from the equations, 

w, = B'M^ + E^M,-{-F'M, + G'M: , 

= + M: , 

combined with the values Uo, (h, ^ 4 , fh idven by the tables for the 
sextic. The moments. Mo, Mi, M 2 , Ms, M 4 , Ms, Mg, Mr, are com- 
puted over the range x = —i>tox = -fp. 
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(The numbers in parentheses denote the number of ciphers between the 
decimal point and the first significant figure.) 


p 

A' 

B' 

C' 

3.5 

28.751 2015 275 

“2.018 4913 853 

.367 6197 452 

4.0 

1.362 9280 045 

-.639 9553 571 

.(1)798 5119 048 

4.5 

.826 9536 776 

-.286 6103 625 

.(1)269 7269 968 

5.0 

.557 2123 756 

“150 4344 206 

.(1)111 5137 722 

5.5 

.399 2748 295 

- (1)869 6309 477 

.(2)523 4528 750 

6.0 

.298 3433 421 

“(1)537 5591 718 

.(2)268 7939 211 

6.5 

.229 9468 848 

-.(1)349 3835 704 

.(2)147 7366 521 

7.0 

.181 5696 107 

- (1)236 2100 221 

.(3)856 9155 732 

7.5 

.146 2040 440 

-.(1)164 8961 618 

.(3)519 3903 212 

8.0 

.119 6560 886 

-.(1)118 2279 748 

.(3)326 6117 660 

8.5 

.{1)992 8681 536 

- (2)867 1239 512 

.(3)211 9254 433 

9.0 

.(1)833 6752 283 

- (2)648 5413 101 

.(3)141 2859 194 

9.5 

.(1)707 2793 855 

-.(2)493 4138 461 

.(4)964 6009' 167 

10.0 

.(1)605 5349 149 

- (2)381 0899 486 

.(4)672 3468 517 

10.5 

.(1)522 6404 211 

- (2)298 3079 274 

.(4)477 5025 292 

11.0 

.(1)454 3790 237 

-.(2)236 3306 967 

.(4)344 8411 857 

11.5 

.(1)397 6190 688 

-(2)189 2706 -474 

.(4)252 8236 420 

12.0 

.(1)350 0205 660 

-.(2)153 0798 651 

.(4)187 9176 343 

12.5 

.(1)309 7896 316 

- (2)124 9247 269 

.(4)141 4318 835 

13,0 

.(1)275 5429 712 

-.(2)102 7891 576 

.(4)107 6721 454 

13.5 

.(1)246 1999 134 

-.(3)852 1744 589 

.(6)828 3962 809 

14.0 

1 .(1)220 9073 683 

-.(3)711 4425 518 

.(5)643 5779 618 

14.5 

1 .(1)198 9854 583 

-.(3)597 8026 293 

.(5)504 5238 369 

15.0 

.(1)179 8875 910 

-.(3)605 3397 258 

.(5)398 8437 502 

15.5 

.(1)163 1707 725 

-.(3)429 5745 974 

.(5)317 7726 592 

16.0 

.(1)148 4732 835 

-.(3)367 0820 942 

.(6)255 0351 049 

I 16.5 

.(1)135 4977 156 

-.(3)315 2193 163 

.(5)206 0875 950 

1 17.0 

.(1)123 9979 553 

-.(3)271 9296 956 

.(5)167 6061 262 

! 17.5 

.(1)113 7691 065 

-.(3)235 6002 537 

.(5)137 1349 784 

! 18.0 

.(1)104 6396 241 

-.(3)204 9565 434 

.(5)112 8433 182 

i 18.5 

.(2)964 6512 317 

-.(3)178 9845 869 

.(6)933 5432 357 

1 19.0 

.(2)891 2347 318 

-.(3)156 8723 569 

.(6)776 2421 574 

1 19.5 

.(2)842 5297 627 

-.(3)137 9655 874 

.(6)648 6562 423 

1 20.0 

.(2)765 3875 595 

-.(3)121 7838 175 

.(6)544 3500 271 

i 20.5 

.(2)711 3114 773 

-.(3)107 7450 175 

.(6)458 8701 286 

21.0 

.(2)662 2270 210 

—.(4)956 4508 777 

.(6)388 4099 727 

! 21.5 

.(2)617 5695 829 

-.(4)851 4293 652 

.(6)330 0128 092 

: 22.0 

.(2)576 8498 581 

-.(4)759 9627 856 

.(6)281 5293 946 

' 22.5 

.(2)539 6419 780 

-.(4)680 0595 916 

.(6)240 9925 109 

23.0 

.(2)505 5744 686 

-.(4)610 044) 976 

.(6)206 9976 250 

i 23.0 

.(2)474 3260 497 

-.(4)548 5160 065 

.(6)178 3794 880 

; 24.0 

.(2)445 5992 272 

-.(4)494 2969 537 

.(6)154 1991 740 

24,5 

.(2)419 1587 794 

-.(4)446 3969 384 

.(6)138 6979 531 

j 25.0 

.(2)394 7661 411 

-.(4)403 9698 359 

.(6)116 2537 745 
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V 

D' 


E' 


F 

1 

3.5 

-.(1)173 

0659 

i 

191 1 

1.579 

8913 

122 

-.291 1769 

CO 

oo 

4.0 

-.(2)282 

3837 

868 

.344 

9276 

620 

-.(1)455 1504 

630 

4.5 

-.(3)732 

8051 

663 j 

.115 

4442 

217 

-.(1)115 8781 

297 , 

5.0 

-.(3)241 

1381 

219 1 

.(1)475 

1410 

972 

-.(2)377 5757 

988 : 

5.5 

-.(4)925 

0558 

091 i 

.(1)222 

4862 

588 

-.(2)144 0406 

919 ! 

6.0 

-.(4)396 

2769 

318 1 

.(1)114 

0808 

001 

-.(3)614 9607 

748 

6.5 

-.(4)184 

7282 

763 

.(2)626 

4468 

334 

- (3)286 0508 

258 

7.0 

-.(5)921 

2018 

141 ' 

.(2)363 

1390 

089 

-.(3)142 4423 

327 > 

7.5 

-.(5)485 

5539 

780 

.(2)220 

0141 

501 

-.(4)750 0507 

440 ; 

8.0 

-.(5)268 

1183 

076 

.(2)138 

3131 

064 

-.(4)413 8794 

788 : 

8.5 

-.(5)154 

0554 

574 

.(3)897 

2722 

669 

-.(4)237 6853 

941 

9.0 

-.(6)916 

1750 

131 

.(3)598 

0994 

308 

-.(4)141 2990 

508 

9.5 

-.(6)561 

5350 

601 

.(3)408 

2508 

260 

-.(5)865 7917 

on 

10.0 

-.(6)353 

4749 

049 

.(3)284 

5633 

018 

-.(5)544 8786 

925 

10.5 

-.(6)227 

8602 

485 

.(3)202 

0841 

107 

-.(5)351 1847 

710 

11.0 

-.(6)150 

0558 

578 

.(3)145 

9325 

974 

“ (5)231 2393 

114 

11.5 

-.(6)100 

7434 

807 

.(3)106 

9873 

276 

“ (5)155 ^12 

455 

12.0 

-.(7)688 

3248 

748 

.(4)795 

1834 

088 

-.(5)106 0518 

396 

12.5 

-.(7)477 

8804 

517 

.(4)598 

4598 

613 

-.(6)736 2301 

182 

13.0 

-.(7)336 

6794 

370 

.(4)455 

5973 

535 

-.(6)518 6638 

399 

13.5 

-.(7)240 

4245 

028 

.(4)350 

5159 

780 

-.(6)370 3629 

282 

14.0 

-.(7)173 

8435 

375 

.(4)272 

3103 

032 

-.(6)267 7874 

363 

14.5 

-.(7)127 

1625 

885 

.(4)213 

4710 

252 

-.(6)195 8739 

375 

15.0 

-.(8)940 

2155 

070 

.(4)168 

7544 

633 

-.(6)144 8213 

551 

15.5 

-.(8)702 

1757 

322 

.(4)134 

4512 

878 

-.(6)108 1535 

449 

16.0 

-.(8)529 

3336 

632 

.(4)107 

9058 

431 

-.(7)815 2967 

606 

16.5 

-.(8)402 

5511 

467 

.(5)871 

9546 

641 

-.(7)620 0115 

559 

17.0 

-.(8)308 

6648 

353 

.(5)709 

1357 

523 

-.(7)475 4002 

735 

17.5 

-.(8)238 

5149 

470 

.(5)580 

2104 

892 

-.(7)367 3519 

091 

18.0 

-.(8)185 

6576 

541 

.(5)477 

4317 

347 

-.(7)285 9398 

751 

18.5 

-.(8)145 

5130- 

248 

.(5)394 

9737 

353 

-.(7)224 1091 

135 

19.0 

-.(8)114 

7942 

689 

.(5)328 

4199 

721 

-.(7)176 7967 

053 

19.5 

-.(9)911 

2100 

394 

.(5)274 

3965 

893 

-.(7)140 3360 

406 

20.0 

-.(9)727 

5436 

127 

.(5)230 

3075 

611 

-.(7)112 0487 

209 

20.5 

-.(9)584 

1368 

200 

.(5)194 

1416 

638 

-.(8)899 6217 

202 

21.0 

-.(9)471 

4844 

101 

.(5)164 

3306 

063 

-.(8)726 1234 

346 

21.5 

-.(9)382 

4793 

533 

.(5)139 

6233 

668 

-.(8)589 0458 

851 

22.0 

-.(9)311 

7704 

559 

.(5)119 

1105 

861 

-.(8)480 1471 

084 

22.5 

-.(9)255 

3016 

408 

.(5)101 

9599 

333 

-.(8)393 1799 

685 

23.0 

-.(9)209 

9789 

105 

.(6)875 

7714 

928 

-.(8)323 3791 

671 

23.5 

-.(9)173 

4277 

959 

' .(6)754 

6921 

922 

-.(8)267 0876 

406 

24.0 

-.(9)143 

8154 

281 

; .(6)652 

3888 

702 

-.(8)221 4825 

166 

24.5 

-.(9)119 

7203 

889 

; .(6)565 

6513 

791 

-.(8)184 3745 

724 

25.0 

-.(9)100 

0289 

166 

: .(6)491 

8478 

631 

-.(8)154 0485 

226 
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p 

G' 

H’ 

r 

3.5 

.(1)143 3986 442 

.(1)545 8043 981 

-,(2)270 9986 772 

4.0 

.(2)165 3852 513 

.(2)616 8981 481 

-.(3)227 3478 836 

4.5 

.(3)325 3719 022 

.(2)120 1878 234 

-.(4)343 6965 064 

5.0 

.(4)847 0633 624 

.(3)311 2518 155 

-,(5)713 2482 623 

5.5 

.(4)264 7923 510 

.(4)969 9931 081 

-.(5)182 5352 461 

6.0 

.(5)944 9259 723 

.(4)345 4902 916 

-.(6)544 3210 423 

6.5 

.(5)373 3302 227 

.(4)136 3314 118 

-.(6)182 6693 163 

7.0 

.(5)160 0116 167 

.(5)583 8397 737 

-.(7)674 0025 445 

7.5 

.(6)733 3626 200 

,(5)267 4300 767 

-.(7)268 9333 213 

8.0 

.(6)355 6040 392 

,(6)129 6221 514 

-.(7)114 6212 362 

8.5 

.(6)180 9471 484 

,(6)659 3767 449 

-.(8)616 9083 906 

9.0 

.(7)960 0363 156 

.(6)349 7616 947 

-.(8)244 8220 580 

9.5 

.(7)528 3674 230 

.(6)192 4628 423 

-.(8)121 0509 065 

10.0 

.(7)300 3768 815 

.(6)109 4008 386 

-.(9)621 7703 060 

10.5 

.(7)175 7761 725 

.(7)640 1325 618 

-.(9)330 4159 767 

11.0 

.(7)105 5698 126 

.(7)384 4277 647 

-.(9)181 0370 007 

11.5 

.(8)649 1137 736 

.(7)236 3567 152 

-.(9)101 9713 676 

12.0 

.(8)407 7298 452 

.(7)148 4557 926 

-.(10)588 9829 883 

12.5 

.(8)261 1497 436 

.(8)950 8148 611 

-.(10)348 0938 563 

13.0 

.(8)170 2826 250 

.(8)619 9571 695 

-.(10)210 1044 796 

13.5 

.(8)112 8752 998 

.(8)410 9394 710 

-.(10)129 2993 719 

14.0 

.(9)759 6818 749 

.(8)276 5670 073 

-.(11)810 1043 368 

14.5 

.(9)518 5449 520 

,(8)188 7758 141 

-.(11)516 0618 886 

15.0 

.(9)358 6183 357 

.(8)130 5524 791 

-.(11)333 8664 755 

15.5 

.(9)251 0639 560 

.(9)918 9675 989 

-.(11)219 1292 642 

16.0 

.(9)177 7849 669 

.(9)647 1965 291 

-.(11)145 7726 866 

16.5 

.(9)127 2480 223 

.(9)463 2203 741 

-.(12)982 0445 539 

17.0 

.(10)919 9584 852 

.(9)334 8890 426 

-.(12)669 4697 055 

17.5 

.(10)671 4105 266 

,(9)244 4091 600 

-.(12)461 4992 604 

18.0 

.(10)494 3960 450 

.(9)179 9705 267 

-.(12)321 4946 024 

18.5 

.(10)367 1241 847 

.(9)133 6401 141 

-.(12)226 1959 235 

19.0 

.(10)274 7920 816 

.(9)100 0289 750 

-.(12)160 6464 099 

19.5 

.(10)207 2366 516 

.(10)754 3731 214 

-.(12)115 1112 743 

20.0 

.(10)157 4099 489 

.(10)572 9940 142 

-.(13)831 8162 819 

20.5 

.(10)120 3776 663 

.(10)438 1898 319 

-.(13)605 9221 411 

21.0 

.(11)926 5399 250 

.(10)337 2711 214 

-.(13)444 7507 764 

21.5 

.(11)717 5522 633 

.(10)261 1964 982 

-.(13)328 8288 593 

22.0 

.(11)558 9721 931 

.(10)203 4711 966 

-.(13)244 8106 616 

1 22.5 

.(11)437 8836 453 

.(10)159 3934 600 

-.(13)183 4686 278 

23.0 

; .(11)344 8668 374 

.(10)125 5342 827 

-.(13)138 3685 504 

23.5 

1 ,(11)273 0031 904 

.(11)993 7516 417 

-.(13)104 9876 917 

24.0 

i .(11)217 1767 993 

.(11)790 5382 130 

-.(14)801 2235 814 

24.5 

1 .(11)173 5819 878 

.(11)631 8492 407 

-.(14)614 8704 752 

25.0 

.(11)139 3623 589 

.(11)507 2869 968 

-.(14)474 3701 124 
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V 

J 1 

i 

P 

r 

3.5 

.( 3)135 1095 994 

14.5 

.( 13)144 2831 239 

4.0 

4.5 

. .( 5)8444349962 

.( 6)993 4529 367 

15.0 

.( 14)873 2925 919 

5.0 

.( 6)165 5754 895 1 

15.5 

16.0 

.( 14)537 4108 258 
.( 14)335 8817 661 

5.5 

.( 7)348 5799 778 i 

16.5 

.( 14)212 9981 931 

6.0 

.( 8)871 4499 445 ! 

17.0 

.( 14)136 9274 099 

6.5 

.( 8)248 9856 984 i 

17.5 

.( 15)891 6203 434 

7.0 

.( 9)792 2272 223 

18.0 

.( 15)587 6588 627 

7.5 

.( 9)276 5572 947 1 

18.5 

.( 15)391 7725 751 

8.0 

.( 9)103 3339 855 i 

19.0 

.( 15)264 0206 484 

8.5 

.( 10)413 3359 421 1 

.( 10)174 8728 986 
.( 11)777 2128 825 

19.5 

.( 15)179 7587 394 

9.0 

9.5 

20.0 

.( 15)123 5841 333 

10.0 

.( 11)360 8488 383 

20.5 

21.0 

.( 16)857 5225 577 
.( 16)600 2657 904 

10.5 

.( 11)174 2028 875 

21.5 

.( 16)423 7170 285 

11.0 

.( 12)871 0144 373 

22.0 

.( 16)301 4909 626 

11.5 

! .( 12)449 5558 386 

22.5 

.( 16)216 1633 317 

12.0 

.( 12)238 8265 393 

23.0 

.( 16)156 1179 618 

12.5 

.( 12)130 2690 214 

23.5 

.( 16)113 5403 358 

13.0 

.( 13)727 9739 432 

24.0 

.( 17)831 2774 587 

13.5 

.( 13)415 9851 104 1 

24.5 

.( 17)612 5263 839 

14.0 

i .( 13)242 6579 811 

1 1 

25.0 

.( 17)454 1098 277 
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FUNCTIONS OF POLYNOMIAL APPROXIMATION 


1. Descriptim. The functions tabulated in this section are 
designed to aid in ntting polynomials from the first to the third 
degree to data given as a series of equally spaced items, i, e. 



1/1 

2/2 

Vs 

1/4 

2/5 

• Vp 

X 

Xi 

X2 

X2 

X4 

X5 



where Xi+i — Xi is constant. 

It is clear that there is no loss of generality in replacing the 

a:-series by the set of integers, 1, 2, 3, 4, 5, , p . 

If we denote by mo, m-i, trh, my the moments 

mr= £ yi i' 

i=i 

and by the series, a, = I*" + 2’’ + S’" -}■ -h P' > then the co- 
efficients of the polynomial 

y = a -j-a-iX-j- (hx‘ + ttsx^ -1 a-nX” , 

fitted to the data by the method of least squares, will be determined 
as solutions of the following set of equations : 

Sq(Ic ~f" Sitt-i — 1“ Sstts -}-••• -|- Sn^n = WZo > 

Sido -j- SzOn S3CI2 "t” — "T } 

Sn<X(i SrfHlflj + S„+2a^ -1 h Sjn«n== . 

The coefficients of the moments in the solutions of these equa- 
tions, regarded as functions of p> are recorded in the tables which 
follow. 


— 363 — 
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2., Functions of the Approximation. If we solve the system 
of equations given in the last section, we obtain the following ex- 
plicit results: 

The straight line, y — ao-\- a^a • 
tto = Amo -f- Bnii 
— Brno 4- Cmj. , 
where we write, 

A = 2.{2p+l)/p(,p—l), B = — &/pip—l), C = 12/p(p^—l) . 

The parabola, y = ao-\- a^x -f- a^x^ . 
tto — Anio + Bmi Cwa , 

Ox = Bmo 4" Dmx Em^ , 

Oz = Cmo 4” Erri'x -4 Fm^ , 
where we have, 

A =3 (3p= 4- 3p-f 2) /p (p—1) (p—2) , 

B — 18 (2p-i-l) /p (p—1) (p—2) , 

C = 30/p(p— l)(p— 2) , 

£> = 12 (2p4-l) (8P4-11) /p (p^— 1) (p^-4) , 

E = —180/p (p—1) (p=— 4) , F = 180/p (p^— 1) (p^— 4) . 

The cubic, y = Uo 4” axX -.^a^x^ — 4 a^x^ , 

Xq ‘ — Am<o -4 BiUx 4“ Emo 4— JDrnz , 
tti = Bnio 4" Emx —4 Fm^ 4“ Gm^ > 
a^. = Cmo 4- ^^*-1 + Hm^ 4- Im^ , 

U3 ' — Bmo 4^ Grrtx 4“ f rn2 4~ ^ rn% , 
where we abbreviate, 

A = 8(2p-hl) (ps+p+g) /p (p—1) (p—2) (p— 3) , 

B = — ^20(6p=-46p4-5)/p(p — 1) (p — 2) (p — 3) , 

C = 120(2p4-l)/p(p — 1) (p — 2){p — 3) , 
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D ^ — 140/j? (p — 1) {2)~2) (p— 3) , 

E = 200(62?^ +2735® + 4235® +3O3) + 11)/2>(3J=_1) 

X (P^— 4) (P®— 9) , 

F = 300(3p+2) (3p+5)/35(35 — 1) (p- — 4) {p- — 9) , 

G = 280 (6p® + 15p + 11) Jp (p2 — 1) (p2 — 4) (p2 — 9) ^ 
il = 360(2p+l) (9p+13)/p(p®~l) (p2 — 1) ^ 

I = — 4200/p (p — 1) (p® — 4) (p® — 9) , 

/ = 2800/p (p®—l) (p®— 4) (p®— 9) . 

These functions of polynomial approximation have been tabu- 
lated for the following ranges: (1) Straight line: from p = 2 to 
p = 240; (2) Parabola: from p = 3 to p = 120; (3) Cubic: from 

p = 4 to p — 60. 

3. Application. The following computation illustrates the ap- 
plication of these formulas, the data being given by E. T. Whit- 
taker and C. Martin to show the observed magnitudes of the vari- 
star E. W. Cassiopeiae over a period of 14.81 days : : 


Days 

X 

Magnitude i 
(?/) 1 

r - y 

r ® ■ ij 

y 

0.00 

1 

9.20 

9.20 

9.20 

9.20 

0.62 

2 

9.52 i 

19.04 

38.08 

76.16 

1.23 

3 

9.84 1 

28.92 

86.76 

260.28 

1.85 

4 

9.72 ! 

38.88 i 

155.52 

622.08 

2.47 

5 

9.89 j 

49.45 

247.25 

1236.25 

3.08 

6 

9.98 i 

59.88 ! 

359.28 

2155.68 

3.70 

7 

10.05 i 

75.35 

492.45 

3447.15 

4.32 

8 

10.21 ! 

81.68 

653.44 

5227.52 

4.94 

9 

10.36 : 

93.24 

839.16 

7552.44 

5.55 

10 

10.48 j 

i i 

104.80 ^ 

1048.00 

10480.00 


*Uonthly Notices, R. A. S., vol. 71 (1911), p. 511; also E. T. Whittaker 
and G. Robinson: The Calcuhis of Observations, London, (1924) p. 280. 
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Days 

X 

Magnitude 

( 2 /) 

x^y 

sc--y 

a:® • y 

6.17 

11 

10.62 

116.82 

1285.02 

14135.22 

6.79 

12 

10.67 

128.04 

1536.48 

18437.76 

7.41 

13 

10.75 

139.75 

1816.75 

23617.75 

8.02 

14 

10.88 

152.32 

2132.48 

29854.72 

8.64 

15 

10.95 

164.25 

2463.75 

36956.25 

9.26 

16 

11.10 

177.60 

2841.60 

45465.60 

9.88 

17 

11.12 

189.04 

8213.68 

54632.56 

10.49 

18 

11.03 

198.54 

3573.72 

64326.96 

11.11 

19 

10.80 

205.20 

3898.80 

74077.20 

11.73 

20 

10.64 

212.80 

4256.00 

85120.00 

12.35 

21 

10.53 

221.13 

4643.73 

97518.33 

12.96 

22 

10.53 

231.66 

5096.52 

112123.44 

13.58 

23 

10.42 

239.66 

5512.18 

126780.14 

14.19 

24 

9.66 

231.84 

5564.16 

133539.84 

14.81 

25 

9.20 

230.00 

5750.00 

143750.00 



257.95 

3394.09 

57514.01 

1091402.53 


From these totals we have, Mo = 257.95, Mi = 3394.09 , 
3fo = 57514.01, M 3 — 1091402.53 . 

Substituting these moments in the formulas of section 2, the 
values of the coefficients being taken from the tables correspond- 
ing to p = 25, we obtain the following least square approxima- 
tions : 

2 / = 9.9106 -f-.0313S8a: , 

y = 8.7102 + .2980925- — ■ .010259755a-- , 

y = 9.3380 -f- .033877a- + .014654169:?= .000638818a:® . 

From these equations we compute the following approximat- 
ing values : 
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X 

Straigrht 

line 

Parabola 

Cubic 

X 

Straight 

line 

Parabola 

Cubic 





13 

10.3180 

10.8515 

10.8515 

1 

9.9419 

8.9980 

9.3859 

14 

10.3493 

10.8725 

10.9316 

2 

9.9733 

9.2654 

9.4593 

15 

10.3807 

10.8731 

10.9874 

3 

10.0046 

9.5122 

9.5543 

16 

10.4120 

10.8531 

11.0150 

4 

10.0360 

9.7384 

9.6671 

17 

10.4434 

10.8127 

11.0104 

5 

10.0673 

9.9442 

9.7939 

18 

10.4747 

10.7517 

10.9701 

6 

10.0986 

10.1294 

9.9309 

19 

10.5060 

10.6701 

10.8902 

7 

10.1.300 

10.2942 

10.0741 

20 

10.5374 

10.5681 

10.7667 

8 

10.1613 

10.4383 

10.2199 

21 

10.5687 

10.4454 

10.5959 

9 

10.1926 

10.5619 

10.3642 

22 

10.6000 

10.3024 

10.3737 

10 

10.2240 

10.6651 

10.5034 

23 

10.6314 

10.1388 

10.0967 

11 

10.2553 

10.7477 

10.6336 

24 

10.6627 

9.9546 

9.7609 

12 

10.2867 

10.8099 

10.7509 

25 

10.6941 

9.7500 

9.3623 


The closeness of the approximation is exhibited in the accom- 
panying figure. 
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Polynomial Approximation 
(The numbers refer to the degrees of the polynomials 
used in the approximation). 
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TABLE 47 

Coefficients for the Straight Line 

Description: The coefficients A, B, and C are computed to ten sig- 
nificant figures for the range p = 2 to p == 240 by unit inter- 
vals. The straight line, 

y = a!,-\- OnX , 

is obtained from the formulas, 

tto = A mo + B wii , 

= B mo C mi , 

where mo, are the moments computed for the range a; = 1 
to a; = p. 
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(The numbers in parentheses denote the number of ciphers between the 
decimal point and the first significant figure.) 


V 

A 

B 

c 

2 

5.000 0000 000 

-3.000 0000 000 

2.000 OOOO 000 

3 

2.333 3333 333 

—1.000 0000 000 

.500 0000 OOO 

4 

1.500 0000 000 

-.500 0000 000 

.200 OOOO OOO 

5 

1.100 0000 000 

-.300 OOOO 000 

.100 0000 000 

6 

.866 6666 667 

-.200 0000 000 

(1)571 4285 714 

7 

.714 2857 143 

-.142 8571 429 

(1)357 1423 571 

8 

.607 1428 571 

-.107 1428 571 

(1)238 0952 331 

9 

.527 7777 778 

-(1)833 3333 333 

(1)166 6666 667 

10 

.466 6666 667 

-(1)666 6666 667 

(1)121 2121 212 

11 

.418 1818 182 

-(1)645 4545 455 

(2)909 0909 091 

12 

.378 7878 788 

-(1)454 5454 545 

(2)699 3006 993 

13 

.346 1538 462 

-(1)384 6153 846 

(2)549 4505 495 

14 

.318 6813 187 

-(1)329 6703 297 

(2)489 5604 396 

15 

.295 2380 952 

-(1)285 7142 857 

(2)357 1423 571 

16 

.275 0000 000 

-(1)250 0000 000 

(2)294 1176 471 

17 

.257 3529 412 

-(1)220 5882 353 

(2)245 0980 392 

18 

.241 8300 654 

-(1)196 0784 314 

(2)206 8983 488 

19 

.228 0701 754 

-(1)175 4385 965 

(2)176 4385 965 

20 

.215 7894 737 

-(1)157 8947 368 

(2)160 8759 398 

21 

.204 7619 048 

-(1)142 8671 429 

(2)129 8701 299 

22 

.194 8051 948 

-(1)129 8701 299 

(2)112 9305 477 

23 

.185 7707 510 

-(1)118 5770 751 

(3)988 1422 925 

24 

.177 5362 319 

-(1)108 6966 522 

(8)869 5652 174 

25 

.170 0000 000 

-(1)100 0000 000 

(3)769 2307 692 

26 

.163 0769 231 

-(2)923 0769 281 

(3)683 7606 838 

27 

.166 6951 667 

-(2)854 7008 547 

(3)610 5006 105 

28 

.150 7986 508 

-(2)798 6507 937 

(3)547 3463 749 

29 

'.145 3201 970 

-(2)738 9162 562 

(3)492 6108 874 

30 

.140 2298 851 

-(2)689 6551 724 

(3)444 9388 209 

31 

.135 4838 710 

-(2)645 1612 903 

(3)403 2258 065 

32 

.181 0483 871 

-(2)604 8387 097 

(3)366 6689 150 

33 

.126 8939 394 

-(2)568 1818 182 

(3)334 2245 989 

34 

.122 9946 524 

-(2)534 7593 583 

(3)305 6767 762 

35 

.119 3277 311 

-(2)504 2016 807 

(3)280 1120 448 

36 

! .115 8730 159 

-(2)476 1904 762 

(3)257 4002 574 

37 

.112 6126 126 

—(2)460 4504 505 

(3)237 0791 844 

38 

.109 5305 832 

-(2)426 7425 320 

(3)218 8423 241 

39 

; .106 6126 856 i 

-(2)404 8582 996 

(3)202 4291 498 

40 

i .103 8461 538 1 

t i 

-(2)384 6153 846 

(3)187 6172 608 

41 

.101 2196 122 i 

-(2)365 8536 585 

(3)174 2160 279 

42 

(1)987 2241 580 i 

-(2)848 4320 657 

(3)162 0614 213 

43 

(1)963 4551 495 ! 

-(2)332 2259 136 

(3)151 0117 789 

44 

(1)940 8033 827 i 

-(2)317 1247 357 

(3)140 9443 270 

I 45 

(1)919 1919 192 ! 

-(2)308 0303 030 i 

(3)131 7523 067 

j 46 

(1)898 5507 246 i 

-(2)289 8550 725 

(3)123 3425 840 

I 47 

i (1)878 8159 112 

-(2)277 5208 141 

(3)116 6336 725 

1 48 

(1)859 9290 780 : 

— (2)265 9574 468 

1 (3)108 6640 599 

49 

(1)841 8367 347 i 

-(2)255 1020 408 

1 (3)102 0408 163 

50 

(1)824 4897 969 | 

-(2)244 8979 692 

(4)960 3841 587 




FUNCTIONS OF POLYNOMIAL APPROXIMATION 


871 


p 

A 

B 

C 

51 

(1)807 8431 378 

-(2)235 2941 176 

(4)904 9773 756 

52 

(1)791 8552 036 

-(2)226 2443 439 

(4)853 7522 411 

53 

(1)776 4876 633 

-(2)217 7068 215 

(4)806 3215 610 

54 

(1)761 7051 013 

-(2)209 6436 059 

(4)762 3403 843 

55 

(1)747 4747 475 

-(2)202 0202 020 

(4)721 5007 215 

56 

(1)733 7662 338 

-(2)194 8051 948 

(4)683 5269 993 

57 

(1)720 5613 784 

-(2)187 9699 248 

(4)648 1721 545 

58 

(1)707 8039 927 

-(2)181 4882 033 

(4)615 2142 484 

59 

(1)695 4997 078 

-(2)175 3360 608 

(4)684 4635 369 

60 

(1)683 6168 192 

-(2)169 4915 254 

(4)555 7099 194 

61 

(1)672 1311 475 

-(2)163 9344 262 

(4)528 8207 298 

62 

(1)661 0259 122 

-(2)158 6462 189 | 

(4)503 6387 903 

63 

(1)650 2816 180 

-(2)153 6098 310 

(4)480 0307 220 

64 

(1)639 8809 524 

-(2)148 8095 238 

(4)457 8754 579 

65 

(1)629 8076 923 

-(2)144 2307 692 

(4)437 0629 371 

66 

(1)620 0466 200 

-(2)139 8601 399 

(4)417 4929 548 

67 

(1)610 5834 464 

-(2)135 6852 103 

(4)399 0741 480 

68 

(1)601 4047 410 

-(2)131 6944 688 

(4)381 7230 981 

69 

(1)592 4978 687 

-(2)127 8772 379 

(4)365 3635 367 

70 

(1)583 8509 317 

-(2)124 2236 025 ! 

(4)349 9256 408 

71 

(1)575 4527 163 

-(2)120 7243 461 I 

(4)335 3464 058 

72 

(1)567 2926 448 

-(2)117 3708 920 ! 

(4)321 5640 877 

73 

(1)559 3607 306 

-(2)114 1552 511 i 

(4)308 5277 058 

74 

(1)551 6475 379 

-(2)111 0699 741 1 

(4)296 1865 976 

'75 

(1)544 1441 441 

-(2)108 1081 081 ! 

(4)284 4950 213 

76 

(1)536 8421 053 

-(2)105 2681 579 

(4)273 4107 997 

77 

(1)529 7334 245 

-(2)102 5290 499 i 

(4)262 8949 997 

78 

(1)522 8105 228 

-(3)999 0009 990 ! 

(4)262 9116 453 

79 

(1)516 0662 123 

-(3)973 7098 345 ! 

(4)243 4274 586 

80 

(1)509 4936 709 , 

1 -(3)949 3670 886 j 

(4)234 4116 268 

81 

(1)503 0864 198 

-(3)925 9259 259 j 

(4)225 8355 917 

82 

(1)496 8383 017 1 

-(3)903 3423 668 i 

(4)217 6728 595 

83 

(1)490 7434 617 i 

-(3)881 5750 808 

(4)209 8988 288 

84 

(1)484 7963 282 

-(3)860 5851 979 

(4)202 4906 348 

85 

(1)478 9915 966 

-(3)840 3361 345 

(4)195 4270 080 

86 

(1)473 3242 134 

-(3)820 7934 337 

(4)188 6881 457 : 

87 

(1)467 7898 611 

-(3)801 9246 191 

(4)182 2555 952 

88 

(1)462 3824 451 

-(3)783 6990 596 I 

(4)176 1121 482 ! 

89 

(1)457 0990 807 

-(3)766 0878 447 I 

(4)170 2417 433 1 

90 

(1)451 9350 811 

-(3)749 0636 704 

(4)164 6293 781 : 

91 

(1)446 8864 469 

-(3)732 6007 326 i 

(4)159 2610 288 i 

92 

(1)441 9493 550 

-(3)716 6746 297 ' 

(4)15-4 1235 763 

93 

(1)437 1201 496 

-(3)701 2622 721 

(4)149 2047 387 : 

94 

(1)432 3953 329 

-(3)686 3417 982 

(4)144 4930 102 j 

95 

(1)427 7715 566 

-(3)671 8924 972 

(4)139 9776 036 j 

96 

(1)423 2456 140 j 

-(3)657 8947 368 

(4)185 6483 993 i 

97 

(1)418 8144 330 ! 

-(3)644 3298 969 

(4)131 4958 973 i 

98 

(1)414 4750 681 I 

-(3)631 1803 072 

(4)127 5111 732 

99 

(1)410 2246 959 ! 

-(3)618 4291 899 

(4) 123 6858 380 

100 

(1)406 0606 061 i 

-(3)606 0606 061 

(4)120 0120 012 
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p 

A 

B 

c 

101 

(1)401 9801 980 

-(3)594 0594 059 

(4)116 4822 365 

102 

(1)397 9809 746 

-(3)582 4111 823 

(4)113 0896 500 

103 

(1)394 0605 868 

-(3)571 1022 273 

(4)109 8273 514 

104 

(1)390 2165 795 

-(3)560 1194 922 

(4) 106 6894 271 

105 

(1)386 4468 864 

-(3)549 4605 495 

(4)103 6699 160 

106 

(1)382 7493 261 

-(3)539 0835 580 

(4)100 7632 819 

107 

(1)379 1218 480 

-(3)529 0072 298 

(5)979 6430 181 

108 

(1)375 5624 784 

-(3)519 2107 996 

(5)952 68i0S 662 

109 

(1)372 0693 170 

-(3)509 6839 959 

(5)926 6981 744 

110 

(1)368 6405 338 

-(3)500 4170 142 

(5)901 6622 778 

111 

(1)365 2743 653 

-(3)491 4004 914 

(5)877 5008 775 

112 

(1)361 9691 120 

-(3)482 6254 826 

(6)854 20'43 940 

113 

(1)358 7231 353 

-(3)474 0834 887 

(6)831 7263 810 

114 

(1)355 5348 548 

-(3)465 7661 854 

(5)810 0281 485 

115 

(1)352 4027 460 

-{3)457 6669 039 

(5)789 0791 446 

116 

(1)349 3253 373 

-(3)449 7751 124 

(5) 768 8468 461 

117 

(1)346 3012 084 

-(3)442 0866 490 

(5)749 2994 051 

118 

(1)343 3289 874 

-(3)434 5936 549 

(6)730 4095 041 

119 

(1)340 4073 494 

-(3)427 2895 599 

(5)712 1492 665 

120 

(1)337 5850 140 

-(3)420 1680 672 

(5)694 4926 731 

121 

(1)334 7107 438 

-(3)413 2231 405 

(5)677 4149 844 

122 

(1)331 9333 424 

-(3)406 4489 907 

(5)660 8926 677 

123 

(1)329 2016 527 

-(3)399 8400 640 

(5)644 9033 290 

124 

(1)326 5145 555 

-(3)393 3910 307 

(5)629 4256 491 

125 

(1)323 8709 677 

-(3)887 0967 742 

(5)614 4393 241 

126 

(1)321 2698 413 

-(3)380 9523 810 

(5)599 9260 094 

127 

(1)318 7101 612 

-(3)374 9531 309 

(5)585 8642 670 

128 

(1)316 1909 449 

-(3)369 0944 882 

(5)572 2396 166 

129 

(1)313 7112 403 

-(3)363 3720 930 

(6)569 0839 893 

130 

(1)311 2701 252 

-(3)357 7817 531 

(5)546 2316 842 

131 

1 (1)308 8667 058 

-(3)352 3194 363 

(5)538 8173 277 

132 

' (1)306 5001 157 

-(3)346 9812 630 

(5)521 7763 354 

133 

, (1)304 1695 147 

-(3)341 7634 997 

(5)510 0947 756 

134 

! (1)301 8740 882 

-(3)336 6625 619 

(5)498 7593 362 

135 

(1)299 6130 459 

-(3)331 6749 585 

(5)487 7672 920 

136 

(1)297 3856 209 

-(3)326 7973 856 

(5)477 0764 754 

137 

i (1)295 1910 691 

-(3)322 0266 209 

(5)466 7062 476 

138 

■ (1)293 0286 681 

-(3)317 3695 684 

(6)456 6324 725 

139 

(1)290 8977 166 

-(3)312 7932 437 

(5)446 8474 910 

140 

(1)288 7975 334 

-(3)308 3247 688 

(6)437 3400 975 

141 

I (1)286 7274 569 

-(3)303 9513 678 

(5)428 1005 180 

142 

i (1)284 6868 445 

-(3)299 6703 626 

(6)419 1193 883 

143 

(1)282 6750 714 

-(3)295 4791 687 

(5)410 3877 343 

144 

! (1)280 6915 307 

-(3)291 3752 914 

(5)401 8969 636 

145 

(1)278 7356 322 

-(8)287 3563 218 

(5)393 6387 970 

146 

(1)276 8068 021 

-(3)283 4199 839 

(6)385 6053 522 

147 

(1)274 9044 823 

-(3)279 5638 803 

(5)377 7890 275 

148 

(1)273 0281 302 

-(3)275 7859 901 

(5)370 1825 370 

149 

(1)271 1772 175 

-(3)272 0841 647 

(5)362 7788 863 

150 

(1)269 3512 304 

-(3)268 4568 768 

(6)365 6713 587 




FUNCTIONS OF POLYNOMIAL APPROXIMATION 


373 


p 

A 

B 

C 

151 

(1)267 5496 689 

-(3)264 9006 623 

(5)348 5535 030 

152 

(1)266 7720 460 

-(3)261 4151 272 

(5)341 7191 206 

153 

(1)264 0178 879 

-(3)257 9979 360 

(5)335 0622 546 

154 

(1)262 2867 329 

-(3)254 6473 135 

(5)328 5771 787 

155 

(1)260 5781 815 

-(3)261 3615 417 

(5)322 2583 868 

156 

(1)258 8916 460 

-(3)248 1889 578 

(5)316 1005 832 

157 

(1)257 2268 496 

-(3)244 9779 520 

(5)310 0986 734 

158 

(1)255 5833 266 

-(3)241 8769 653 

(5)304 2477 550 

159 

(1)263 9606 719 

-(3)238 8344 877 

(5)298 5431 096 

160 

(1)252 3684 906 

-(3)235 8490 566 

(5)292 9801 945 

161 

(1)250 7763 975 

-(3)232 9192 547 

(5)287 5546 354 

162 

(1)249 2140 173 

-(3)230 0437 083 

(5)282 2622 188 

163 

(1)247 6709 839 

“(3)227 2210 861 

(5)277 0988 855 

164 

(1)246 1469 400 

-(3)224 4500 973 

(5)272 0607 240 

165 

(1)244 6415 373 

-(3)221 7294 900 

(5)267 1439 639 

166 

(1)243 1544 359 

—(3)219 0580 504 

(6)262 3449 709 

167 

(1)241 6863 041 

-(3)216 4346 007 

(5)257 6602 389 

168 

(1)240 2338 181 

-(3)213 8579 983 

(5)253 0863 885 

169 

(1)238 7996 619 

“(3)211 3271 344 

(5)248 6201 581 

170 

(1)237 3825 270 

-(3)208 8409 328 

(5)244 2584 010 

171 

(1)235 9821 121 

-(3)206 3983 488 

(5)239 9980 800 

172 

(1)234 6981 232 

-(3)203 9983 680 

(5)235 8362 636 

173 

(1)233 2302 729 

-(3)201 6400 054 

(5)231 7701 211 

174 

(1)231 8782 806 

“(8)199 3223 042 

(5)227 7969 190 

175 

(1)230 5418 719 

“(8) 197 0443 350 

I (5)223 9140 170 

176 

(1)229 2207 792 

“(3)194 8051 948 

(5)220 1188 642 

m 

(1)227 9147 406 

“(3)192 6040 062 

(5)216 4089 957 

178 

(1)226 6235 003 

“(3)190 4399 162 

(5)212 7820 293 

179 

(1)225 8468 081 

“(3)188 3120 959 ' 

! (5)209 2356 621 

180 

(1)224 0844 196 

“(3)186 2197 393 

j (5)205 7676 677 

181 

(1)222 8360 958 

“(3)184 1620 626 

i (5)202 3758 930 

182 

(1)221 6016 028 

1 “(3)182 1383 037 

(5)199 0582 554 

183 

(1)220 3807 122 

“(3)180 1477 211 

i (5)195 8127 404 

184 

(1)219 1732 003 

-(3)178 1895 937 

1 (5)192 6373 986 

185 

(1)217 9788 484 

“(3)176 2632 197 

; (5)189 5303 438 

186 

(1)216 7974 426 

“(3)174 3679 163 

I (5)186 4897 501 

187 

(1)215 6287 736 

“(3)172 5030 188 

1 (5)183 5138 498 

188 

(1)214 4726 362 

-(3)170 6678 80S i 

(5)180 6009 315 1 

189 

(1)213 3288 304 

-(3)168 8618 710 i 

(6)177 7493 379 

190 

(1)212 1971 596 

-(3)167 0843 776 | 

(5)174 9574 635 

191 

(1)211 0774 318 

-(3)165 3348 030 1 

(6)172 2237 631 

192 

(1)209 9694 590 

-(3)163 6125 654 1 

(5)169 5466 999 

193 

(1)208 8730 570 

-(3)161 9170 984 j 

(5)166 9248 438 

194 

(1)207 7880 455 

-(3)160 2478 501 ! 

(5)164 3567 692 

195 

(1)206 7142 480 

-(3)158 6042 823 | 

(5)161 8411 044 

196 

(1)205 6514 914 

-(3)156 9858 713 

(6)159 3765 191 

197 

(1)204 6996 063 

-(3)155 3921 061 

(5)156 9617 233 

198 

(1)203 5584 269 

-(3)153 8224 888 

(5)154 5954 662 

199 

(1)202 5277 905 

-(3)152 2765 342 

(5)152 2765 342 

200 

(1)201 5075 377 

-(3)150 7537 688 ! 

(5)150 0037 601 
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B 


201 

( 1)200 4975 

202 

( 1)199 4975 

203 

( 1)198 5075 

204 

( 1)197 5272 

205 

( 1)196 5566 

206 

( 1)195 5955 

207 

( 1)194 6437 

208 

( 1)193 7012 

209 

( 1)192 7677 

210 

( 1)191 8432 

211 

( 1)190 9275 

212 

( 1)190 0205 

213 

( 1)189 1221 

214 

( 1)188 2321 

215 

( 1)187 3505 

216 

( 1)186 4771 

217 

( 1)185 6118 

218 

( 1)184 7545 

219 

( 1)183 9051 

220 

( 1)183 0635 


124 -( 3)149 2537 
617 -( 3)147 7759 
355 -( 3)146 3200 
868 -( 3)144 8855 
714 -( 3)143 4720 
482 -( 3)142 0790 
784 -( 3)140 7063 
263 -( 3)139 3534 
586 -( 3)138 0198 
445 -( 3)136 7053 

559 -( 3)135 4096 
669 -( 3)134 1321 
543 -( 3)132 8727 
969 -( 3)131 6309 
760 -( 3)130 4064 
748 -( 3)129 1989 
792 -( 3)128 0081 
766 -( 3)126 8338 
569 -( 3)125 6755 
118 -( 3)124 5330 


313 ( 5)147 7759 716 
716 ( 5)145 5920 903 
507 ( 5)143 4510 301 
404 ( 5)141 3517 468 
230 ( 5)139 2932 262 
907 ( 5)137 2744 838 
459 ( 5)135 2945 633 
002 ( 5)133 3525 361 
749 ( 5)131 4474 999 
999 ( 5)129 5785 781 

141 ( 5)127 7449 189 
649 ( 5)125 9456 947 
079 ( 5)124 1801 009 
069 ( 5)122 4473 553 
334 ( 5)120 7466 976 
664 ( 5)119 0773 884 
925 ( 5)117 4387 087 
054 ( 5)115 8299 593 
058 ( 5)114 2504 599 
012 ( 5)112 6995 486 


221 

( 1)182 2295 

222 

( 1)181 4031 

223 

( 1)180 5841 

224 

( 1)179 7725 

225 

( 1)178 9682 

226 

( 1)178 1710 

227 

( 1)177 3809 

228 

( 1)176 5978 

229 

( 1)175 8216 

230 

( 1)175 0522 


352 -( 3)123 4060 
226 -( 3)122 2942 
716 -( 3)121 1974 
817 -( 3)120 1153 
540 -( 3)119 0476 
914 -( 3)117 9941 
988 -( 3)116 9545 
824 -( 3)115 9285 
502 -( 3)114 9161 
119 -( 3)113 9168 


058 ( 5)111 1765 818 
389 ( 5)109 6809 327 
306 ( 5)108 2119 916 
107 ( 5)106 7691 651 
190 ( 5)105 3518 753 
003 ( 5)103 9595 597 
047 ( 5)102 5916 708 
880 ( 5)101 2476 751 
112 ( 6)999 2705 325 
407 ( 6)986 2929 931 


231 ( 1)174 2894 786 -( 3)112 9305 477 ( 6)973 5392 044 

232 ( 1)173 5333 632 -( 3)111 9570 085 ( 6)961 0043 649 

233 ( 1)172 7837 798 -( 3)110 9960 041 ( 6)948 6837 961 

234 ( 1)172 0406 441 -( 3)110 0473 203 ( 6)936 5729 391 

235 ( 1)171 3038 734 -( 3)109 1107 474 ( 6)924 6673 509 

236 ( 1)170 5733 862 -( 3)108 1860 801 ( 6)912 9627 009 

237 ( 1)169 8491 025 -( 3)107 2731 174 ( 6)901 4547 677 

238 ( 1)169 1309 435 -( 3)106 3716 626 ( 6)890 1394 359 

239 ( 1)168 4188 320 -( 3)105 4815 232 ( 6)879 0126 929 

240 ( 1)167 7126 918 -( 3)104 6025 105 ( 6)868 0706 262 
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TABLE 48 

Coefficients foe the Parabola 

Description-. The coefficients A, B, C, D, E, F are computed to ten 
significant figures for the range p = 3 to p = 120 by unit in- 
tervals. The parabola, 

2/ = Co + Oi -|- OaX® , 

is obtained from the formulas, 

ao = A mo B Ttii C niz , 
ai = B Mo -{-D Ml -\-E mz , 

ar2 = Cmo-\-E'nii-\-Fmz , 


where mo, «ti, m-z are the moments computed for the range 
a; = 1 to x = p. 
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(The numbers in parentheses denote the number of ciphers between the 
decimal point and the first significant figure.) 


p 

A 

B 

c 

3 

19.000 0000 0 

-21.000 GOOD 0 

5.000 0000 00 

4 

7.750 0000 00 

-6.750 0000 00 

1.250 0000 00 

5 

4,600 0000 00 

-3.300 0000 00 

.500 0000 000 

6 

3,200 0000 00 

-1.950 0000 OO 

.250 0000 000 

7 

2.428 5714 29 

-1.285 7142 86 

.142 8571 429 

8 

1.946 4285 71 

-.910 7142 857 

(1)892 8571 429 

9 

1.619 0476 19 

-.678 5714 286 

(1)595 2380 952 

10 

1.383 3333 33 

-.625 0000 000 

(1)416 6666 667 

11 

1.206 0606 06 

-.418 1818 182 

(1)303 0303 030 

12 

1.068 1818 18 

-.340 9090 909 

(1)227 2727 273 

13 

.958 0419 580 

-.283 2167 832 

(1)174 8251 748 

14 

.868 1318 681 

-.239 0109 890 

(1)137 3626 374 

15 

.793 4065 934 

-.204 3956 044 

(1)109 8901 099 

16 

.730 3571 429 

-.176 7857 143 

(2)892 8571 429 

17 

.676 4705 882 

-.154 4117 647 

(2)735 2941 176 

18 

.629 9019 608 

-.136 0294 118 

(2)612 7450 980 

19 

.589 2672 859 

-.120 7430 341 

(2)515 9958 720 

20 

.553 5087 719 

-.107 8947 368 

(2)438 5964 912 

21 

.521 8045 113 

-(1)969 9248 120 

(2)375 9398 496 

22 

.493 5064 935 

-(1)876 6233 766 

(2)324 6763 247 

23 

.468 0971 203 

-(1)796 1603 614 

(2)282 3263 693 

24 

.445 1581 028 

-(1)726 2845 850 

(2)247 0355 731 

25 

.424 3478 261 

-(1)665 2173 913 

(2)217 3913 043 

26 

.405 3846 154 

i -(1)611 5384 616 

(2)192 3076 923 

27 

.388 0341 880 

i -(1)564 1025 641 

(2)170 9401 709 

28 

.372 1001 221 

-(1)521 9780 220 

(2)152 6251 526 

29 

.357 4165 298 

—(1)484 4006 568 

(2)136 8863 437 

30 

.343 8423 645 

-(1)450 7389 163 

1 

(2)123 1527 094 

31 

i .331 2569 522 

-(1)420 4671 857 

(2)111 2347 052 

32 

1 .319 5564 516 

-(1)393 1451 613 

(2)100 8064 516 

S3 

.308 6610 264 

-(1)368 4017 595 

(3)916 4222 874 

34 

1 .298 4625 668 

-(1)345 9224 599 

(3)835 5614 973 

35 

i .288 9228 419 

—(1)325 4392 666 

(3)763 9419 404 

36 

! .279 9719 888 

-(1)306 7226 891 

(3)700 2801 120 

37 

! .271 5672 716 

—(1)289 5752 896 

(3)643 6006 435 

38 

.263 6320 531 

—(1)273 8264 580 

(3)692 6979 611 

39 

1 .256 1549 404 

-(1)259 3281 541 

(3)647 1068 103 

40 

i .249 0890 688 

—(1)245 9514 170 

(3)506 0728 746 

41 

i .242 4015 009 

-(1)233 5834 897 

(3)469 0431 520 

42 

.236 0627 178 

— (1)222 1264 865 

(3)486 5400 697 

43 

; .280 0461 874 

-(1)211 4901 548 

(3)405 1635 532 

44 

! .224 3279 976 

-(1)201 6007 248 

(3)377 6294 473 

45 

' .218 8865 398 

-(1)192 3890 063 

(3)352 3608 175 

46 

; .213 7022 398 

-(1)183 7944 664 

(3)329 3807 642 

! 47 

i .208 7573 235 

-(1)175 7631 822 

(3)308 3564 601 

■I 48 

i .204 0856 152 

-(1)168 2469 935 

(8)289 0841 813 

i 49 
j 50 

.199 5223 621 j 

-(1)161 2027 790 

(3)271 3851 498 

i .195 2040 816 

.-(1)154 5918 367 

(3)266 1020 408 
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p 

A 

B 

c 

51 

.191 0684 274 

-(1)148 3793 517 

(3)240 0960 384 

52 

.187 1040 724 

-(1)142 5339 367 

(3)226 2443 439 

53 

.183 3006 062 

-(1)137 0272 347 

(3)213 4380 e03 

54 

.179 6484 488 

-(1)131 8335 752 

(3)201 5803 903 

55 

.176 1387 460 

-(1)126 9296 741 

(3)190 5850 962 

56 

.172 7633 478 

-(1)122 2943 723 

(3)180 3751 804 

57 

.169 5146 968 

-(1)117 9084 074 

(3)170 8817 498 

58 

.166 3857 921 

-(1)113 7542 131 

(3)162 0430 386 

59 

.163 3701 437 

-(1)109 8157 433 

(3)153 8035 621 

60 

.160 4617 183 

-(1)106 0783 168 

(3U46 1133 840 

61 

.157 6549 041 

-(1)102 6284 801 

(3)138 9274 799 

62 

.154 9444 738 

-(2)991 5388 683 

(3)132 2051 824 

63 

,152 3255 521 

-(2)959 4318 954 

(3)125 9096 976 

64 

.149 7935 868 

-(2)928 8594 470 

(3)120 0076 805 

65 

.147 3443 223 

-(2)899 7252 747 ' 

(3)114 4688 645 

66 

.144 9737 762 

-(2)871 9406 594 ; 

(3)109 2657 343 

67 

.142 6782 173 

-(2)845 4232 335 i 

(3)104 3732 387 

68 

.140 4541 464 

-(2)820 0973 741 1 

(4)997 6853 699 

69 

.138 2982 784 

-(2)795 8926 595 I 

(4)954 3077 452 

70 

.136 2075 265 

-(2)772 7438 801 i 

(4)913 4088 418 

71 

.134 1789 870 

-(2)750 5904 995 i 

(4)874 8141 020 

72 

.132 2099 262 

-(2)729 3762 575 ; 

(4)838 3635 144 

73 

.180 2977 683 

-(2)709 0488 134 ' 

(4)803 9102 193 

74 

.128 4400 839 

-(2)689 5594 224 

(4)771 3192 645 

75 

.126 6345 798 

-(2)670 8626 435 i 

(4)740 4664 939 

76 

.124 8790 896 

-(2)652 9160 740 

(4)711 2375 533 ' 

77 

.123 1716 653 

-(2)635 6801 094 

(4)683 5269 993 

78 

.121 5100 689 

i -(2)619 1177 243 i 

(4)657 2374 998 

79 

.119 8927 655 

i -(2)603 1942 741 i 

(4)632 2791 133 

80 

.118 3179 163 

1 -(2)587 8773 126 | 

(4)608 5686 465 

81 

.116 7838 725 

I -(2)573 1364 276 

(4)586 0290 670 

82 

.115 2890 696 

1 -(2)558 9430 894 

(4)564 5889 792 

83 

.113 8320 219 

! -(2)545 2705 128 

(4)544 1821 486 

84 

.112 4113 177 

i -(2)532 0935 309 

(4)524 7470 719 

85 

.111 0256 151 

j -(2)519 3884 783 

(4)506 2265 870 

86 

.109 6736 369 

1 -(2)507 1330 858 

(4)488 5675 200 

87 

.108 3541 676 

1 -(2)495 3063 824 

(4)471 7203 642 

88 

.107 0660 494 

I -(2)483 8886 054 

(4)465 6389 881 

89 

.106 8081 786 

-{2)472 8611 180 

(4)440 2803 705 

90 

.104 5795 029 

-(2)462 2063 330 

(4)425 6043 682 „ 

91 

.103 3790 180 

-(2)451 9076 429 

(4)411 5734 453 

92 

.102 2057 652 

-(2)441 9493 550 

! (4)398 1525 721 

93 

.101 0588 290 

-(2)432 3166 315 

i (4)385 8089 407 

94 

(1)999 3733 401 

-(2)422 9954 343 

! (4)373 0118 469 

95 

(1)988 4044 359 

-(2)413 9724 741 

(4)361 2324 254 

96 

a) 977' 6735 722 

-(2)405 2351 624 

(4)349 9440 090 

97 

(1)967 1730 874 

-(2)896 7715 681 

(4)339 1209 984 

98 

a)956 8956 449 

-(2)388 5703 766 

(4)328 7397 433 

99 

(1)946 8342 163 

-(2)380 6208 519 

(4)318 7779 329 

100 

(1)936 9820 656 

—(2)372 9128 015 

(3)309 2145 949 
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p 

A 

B 

c 

101 

(1)927 3327 333 

-(2)365 4365 437 

(4)800 0300 030 

102 

(1)917 8800 233 

“(2)358 1828 771 

(4)291 2055 911 

103 

(1)908 6179 892 

-(2)851 1430 526 

(4)282 7238 749 

104 

(1)899 5409 217 

“(2)344 3087 467 

(4)274 5683 785 

105 

(1)890 6433 372 

—(2)337 6720 368 

(4)266 7236 677 

106 

(1)881 9199 668 

-(2)831 2263 784 

(4)259 1747 875 

107 

(1)878 3657 455 

“(2)824 9615 840 

(4)251 9082 047 

108 

(1)864 9758 028 

-(2)318 8738 024 

(4)244 9107 545 

100 

(1)856 7454 533 

“(2)312 9555 003 

(4)238 1700 916 

110 

(1)848 6701 881 

“(2)307 2004 448 

(4)231 6746 436 

111 

(1)840 7456 664 

-(2)301 6026 869 

(4)225 4130 695 

112 

(1)832 9677 080 

—(2)296 1665 462 

(4)219 3752 194 

113 

(1)825 3322 855 

“(2)290 8565 962 

(4)213 5510 985 

114 

(1)817 8355 180 

—(2)285 6976 512 

(4)207 9313 328 

115 

(1)810 4736 640 

-(2)280 6747 534 

(4)202 5070 371 

116 

(1)803 2431 153 

-(2)275 7831 611 

(4)197 2697 862 

117 

(1)796 1403 913 

—(2)271 0183 370 

(4)192 2115 865 

118 

(1)789 1621 334 

“(2)266 3759 885 

(4)187 3248 513 

119 

(1)782 3050 994 

—(2)261 8618 072 

(4)182 6023 760 

120 

(1^75 5661 587 

“(2)257 4419 598 

(4)178 0373 166 

V 

D 

E 

F 

3 

24.500 0000 0 

-6.000 0000 00 

1.600 0000 00 

4 

6.460 0000 00 

-1.250 0000 00 

.250 0000 000 

5 

2,671 4285 71 

-.428 5714 286 

(1)714 2857 143 

6 

1.369 6428 57 

-.187 5000 000 

(1)267 8671 429 

7 

.797 6190 476 

-(1)952 3809 524 

(1)119 0476 190 

8 

.505 9523 810 

-{1)636 7142 867 

(2)696 2380 962 

9 

.341 3419 913 

-(1)324 6753 247 

(2)324 6763 247 

10 

.241 2878 788 

-(1)208 3333 333 

(2)189 8939 894 

11 

.176 9230 769 

-(1)139 8601 399 

(2)116 5501 166 

12 

.133 6163 836 

-(2)974 0259 740 

(3)749 2507 493 

13 

.103 S966 034 

-(2)699 3006 993 

(3)499 5004 995 

14 

(1)816 6208 791 

-(2)515 1098 901 

(3)343 4066 934 

16 

(1)656 2702 004 

—(2)387 8474 467 

(3)242 4046 642 

16 

(1)535 3641 457 

-(2)297 6190 476 

(3)175 0700 280 

17 

(1)442 4664 603 

-(2)232 1981 424 

(3)128 9989 680 

18 

(1)369 9045 408 

-(2)183 8235 294 

(4)967 4922 601 

19 

(1)312 3986 437 

—(2)147 4273 920 

(4)737 1369 600 

20 

(1)266 2337 662 

-(2)119 6172 249 

(4)569 6058 328 

21 

(1)228 7437 962 

—(3)980 7126 512 

(4)445 7784 778 

22 

(1)197 9813 665 

-(3)811 6883 117 

(4)352 9079 616 

23 

(1)172 5014 116 

-(3)677 5832 863 

(4)282 3263 693 

24 

(1)151 2161 751 

—(3)570 0820 918 

(4)228 0328 367 

25 

(1)183 2961 724 

-(3)483 0917 874 

(4)185 8045 836 

26 

(1)118 1018 431 

-(3)412 0879 121 

(4)162 6261 526 

27 

(1)105 1324 155 

-(3)353 6693 192 

(4)126 8104 711 

28 

(2)989 9604 227 

-(3)306 2503 053 

(4)105 2587 260 

29 

(2)843 7946 926 

-(3)264 8445 363 

(6)882 8151 209 

80 

i 

(2)760 3190 052 

-(3)230 9113 SOI 

(6)744 8752 582 
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V 

D 

E 

F 

31 

(2)687 5063 202 

-(3)202 2449 186 

(5)632 0153 706 

32 

(2)623 7062 274 

-(3)177 8987 381 

(5)539 0719 338 

33 

(2)567 5657 360 

-(3)157 1009 636 

(5)462 0616 575 

34 

(2)517 9685 511 

-(3)139 2602 496 

(5)397 8864 273 

35 

(2)473 9881 210 

-(3)123 8824 768 

(5)344 1179 912 

36 

(2)434 8510 886 

-(3)110 5705 440 

(5)298 8393 081 

37 

(2)399 9082 946 

-(4)990 0009 900 

(5)260 5265 763 

38 

(2)368 6125 397 

-(4)889 0469 417 

(5)227 9607 543 

39 

(2)340 4999 746 

-(4)800 6426 492 

(5)200 1606 623 

40 

(2)315 1768 383 

-(4)722 9612 493 

(5)176 3320 120 

41 

(2)292 3027 058 

-(4)654 4788 167 

(5)155 8282 897 

42 

(2)271 6910 012 

-(4)593 9182 768 

(5)188 1205 295 

43 

(2)252 7912 624 

-(4)540 2047 376 

(5)122 7738 040 

44 

(2)235 6878 040 

-(4)492 4297 139 

(5)109 4288 253 

45 

(2)220 0934 979 

-(4)449 8223 202 

(6)977 8746 091 

46 

(2)205 8454 573 

-(4)411 7259 562 

(6)876 0126 706 

47 

(2)192 8014 499 

-(4)377 5798 389 

(6)786 6236 226 

48 

(2)180 8369 046 

-(4)346 9010 176 

(6)707 9612 604 

49 

(2)169 8424 050 

-(4)319 2766 468 

(6)638 5532 937 

50 

(2)159 7215 809 

-(4)294 3485 086 

(6)577 1539 385 

51 

(2)150 3893 284 

-(4)271 8068 359 

(6)522 7054 537 

52 

(2)141 7703 027 

-(4)251 3826 043 

(6)474 3068 006 

53 

(2)133 7976 366 

-(4)232 8415 203 

(6)431 1880 006 

54 

(2)126 4118 481 

-(4)215 9789 896 

(6)392 6890 719 

55 

(2)119 5599 061 

-(4)200 6158 908 

(6)358 2426 621 

56 

(2)113 1944 281 

-(4)186 5950 142 

(6)327 3596 740 

57 

(2)107 2729 909 

-(4)173 7780 507 

(6)299 6173 287 

58 

(2)101 7575 353 

-(4)162 0430 386 

(6)274 6492 180 

59 

(3)966 1385 069 

-(4)151 2821 922 

(6)252 1369 870 

60 

(3)918 1112 910 

“(4)141 4000 490 

(6)231 8033 590 

61 

(3)873 2157 636 

-(4)132 3118 856 

(6)213 4062 671 

62 

(8)831 2007 378 ! 

-(4)123 9423 585 

(6)196 7339 024 

63 

(3)791 8388 239 1 

-(4)116 2243 362 

(6)181 6005 253 

64 

(3)754 9238 896 ! 

1 -(4)109 0978 914 I 

(6)167 8429 098 

65 

(3)720 2685 374 ! 

! -(4)102 5094 309 I 

(6)155 3173 195 

66 

(3)687 7026 069 

-(5)964 1094 200 1 

(6)143 8969 284 

67 

(3)657 0709 132 

-(5)907 5933 800 i 

(6)133 4696 147 

68 

(3)628 2319 429 

-(5)855 1588 885 

(6)123 9360 708 

69 

(3)601 0564 288 

-(5)806 4572 494 

(6)115 2081 785 

70 

(3)575 4261 288 

-(5)761 1740 348 

i (6)107 2076 105 

71 

(3)561 2327 489 

1 -(5)719 0252 893 

(7)998 6462 352 

72 

(3)528 3769 754 

! -(5)679 7542 009 

(7)931 1701 382 

73 

(3)506 7676 204 

1 -(5)643 1281 754 

(7)869 0921 290 

74 

(3)486 3208 558 

; -(5)608 9362 614 

(7)811 9150 152 

75 

(3)466 9595 297 

I -(5)576 9868 784 

(7)759 1932 610 

76 

(3)448 6125 539 

! -(5)547 1058 103 

(7)710 5270 263 

77 

(3)431 2143 533 

1 -(5)519 1344 299 

(7)665 5569 614 

78 

(3)414 7043 829 

-(5)492 9281 245 

(7)623 9596 513 

79 

(3)399 0266 648 

1 “(5)468 3548 987 

(7)585 4436 234 j 

80 

(3)384 1294 093 

! “(5)445 2941 S16 

(7)549 7458 415 i 
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V 


D 


E 


F 


81 

82 

83 

84 

85 

86 
87 


90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 


(3)369 9646 447 
(3)356 4878 950 
(3)343 6578 863 
(3)331 4362 805 
(3)319 7874 352 
(3)808 6781 844 
(3)298 0776 407 
(3)287 9570 144 
(3)278 2894 492 
(3)269 0498 721 

(3)260 2148 575 
(3)251 7625 015 
(3)243 6723 081 
(3)235 9250 851 
(3)228 5028 476 
(3)221 3887 310 
(3)214 5669 lOO 
(3)208 0225 248 
(3)201 7416 133 
(3)195 7110 477 

(3)189 9184 779 
(3)184 3522 774 
(3)179 0014 951 
(3)173 8558 092 
(3)168 9054 859 
(3)164 1413 408 
(3)159 5547 023 
(3)155 1373 795 
(3)150 8816 308 
(3)146 7801 353 


(5)423 6354 702 
•(5)403 2778 423 
•(5)384 1285 755 
-(5)366 1026 083 
-(5)349 1217 842 
-(5)333 1142 182 
-(5)318 0137 287 
-(5)303 7593 254 
-(5)290 2947 498 
-(5)277 5680 597 

-(5)265 5312 550 
-(5)254 1399 396 
-(5)243 3530 152 
-(5)233 1324 043 
-(5)223 4427 992 
-(5)214 2514 341 
-(5)205 5278 778 
-(5)197 2438 460 
-(5)189 8730 295 
-(5)181 8909 382 

-(5)174 7747 590 
-(5)168 0032 257 
-(5)161 5564 999 
-(5)155 4160 633 
-(5)149 5646 174 
-(5)143 9859 930 
-(5)138 6650 668 
-(5)133 5876 843 
-(5)128 7405 900 
-(5)124 1113 626 


(7)516 6286 221 
(7)485 8769 184 
(7)457 2959 232 
(7)430 7089 510 
(7)405 9555 630 
(7)382 8899 060 
(7)361 3792 371 
(7)341 3026 128 
(7)322 5497 220 
(7)305 0198 458 

(7)288 6209 294 
(7)273 2687 523 
(7)258 8861 864 
(7)245 4025 308 
(7)232 7529 158 
(7)220 8777 671 
(7)209 7223 243 
(7)199 2362 081 
(7)189 3730 295 
(7)180 0900 378 

(7)171 3478 030 
(7)163 1099 278 
(7)155 3427 884 
(7)148 0152 984 
(7)141 0986 957 
(7)134 5663 486 
(7)128 3935 804 
(7)122 5575 085 
(7)117 0369 000 
(7)111 8120 384 


111 

112 

113 

114 

115 

116 

117 

118 

119 

120 


(3)142 8259 669 
(3)139 0125 691 
(3)135 3337 328 
(3)131 7835 742 
(3)128 3565 161 
(3)125 0472 684 
(3)121 8508 119 
(3)118 7623 815 
(3)115 7774 520 
(3)112 8917 233 


-(6)119 6883 555 
-(5)115 4606 418 
-(5)111 4179 644 
-(5)107 5506 894 
-(5)103 8497 626 
-(5)100 3066 709 
-(6)969 1340 497 
-(6)936 6242 563 
-(6)905 4663 274 
-(6)875 5933 604 


(7)106 8646 031 

(7) 102 1775 591 

(8) 977 3505 652 
(8)935 2233 857 
(8)895 2565 744 
(8)857 3219 737 
(8)821 3000 421 
(8)787 0792 070 
(8)754 5552 728 
(8)723 6308 764 
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table 49 

Coefficients for the Cubic 

Description: The coefficients A, B, C, D, E, F, G, H, I, J are com- 
puted to ten significant figures for the range p = 4 to p = 60 
by unit intervals. The cubic, 

y =L ao OiX Oar® , 

is obtained from the formulas, 

aa = A Mo B D niz , 

ch = B mo-\- E nti-\-F ‘nh-\- Gms , 

Of 2 G nia — |— F nbx "|“ -H" ni 2 I nt^ , 

a3 = D mo-\- G'mi-{-I J nis , 

where w-o, wh, m3 are the moments computed for the 
range « = 1 to a; = p. 
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MATHEMATICAL TABLES 


(The numbers in parentheses denote the number of ciphers between the 
decimal point and the first significant figure.) 


V 

A 

B 

c 

4 

69.000 0000 00 

-104.166 6666 67 

45.000 0000 00 

5 

24.200 0000 00 

-30.833 3333 33 

11.000 0000 OO 

6 

13.000 0000 00 

—14.277 7777 78 

4.333 3333 33 

7 

8.428 5714 29 

-8.119 0476 19 

2.142 8571 43 

8 

6.071 4285 71 

-5.202 3809 52 

1.214 2857 14 

9 

4.674 6031 75 

-3.604 4973 54 

.753 9682 540 

10 

3.766 6666 67 

-2.638 8888 89 

.500 0000 000 

11 

3.136 3636 36 

-2.012 6262 63 

.348 4848 485 

12 

2.676 7676 77 

-1.584 1750 84 

.252 5252 525 

13 

2.328 6713 29 

-1.278 5547 79 

.188 8111 888 

14 

2.056 9430 57 

-1.053 1135 53 

.144 8551 449 

15 

1.839 5604 40 

-.882 1733 S22 

.113 5531 136 

16 

1.662 0879 12 

-.749 5421 245 

(1)906 5934 066 

17 

1.514 7058 82 

-.644 6078 431 

(1)735 2941 176 

18 

1.390 5228 76 

-.560 1851 852 

(1)604 5751 634 

19 

1.284 5717 23 

-.491 2710 698 

(1)503 0959 752 

20 

1.193 1888 54 

-.434 2965 256 

(1)423 1166 151 

21 

1.113 6173 77 

-.386 6610 972 

(1)359 2314 119 

22 

1.043 7457 28 

-.346 4342 675 

(1)307 5871 497 

23 

.981 9311 124 

-.312 1588 556 

(1)265 3867 871 

24 

.926 8774 704 

-.282 7184 892 

(1)230 5665 349 

25 

.877 5494 071 

-.257 2463 768 

(1)201 5810 277 

26 

.833 1103 679 

-.235 0613 155 

(1)177 2575 251 

27 

.792 8774 929 

—.215 6220 323 

(1)156 6951 567 

28 

.756 2881 568 

-.198 4940 985 

(1)139 1941 392 

29 

.722 8748 263 

-.183 3256 144 

(1)124 2052 966 

30 

.692 2459 405 

-.169 8291 066 

(1)111 2935 596 

31 

.664 0711 902 

—.157 7678 902 

(1)100 1112 347 

32 

.638 0700 779 

-.146 9456 804 

(2)903 7819 800 

S3 

.614 0029 326 

-.137 1985 989 

(2)818 6705 767 

34 

.591 6637 916 

-.128 3889 656 

(2)743 9192 686 

35 

! .570 8747 135 

-.120 4004 329 

(2)677 9984 721 

36 

i .551 4811 985 

-.113 1341 426 

(2)619 6417 961 

37 

.533 3484 745 

-.106 5056 653 

(2)567 7946 854 

38 

.516 3584 637 

-.100 4426 478 

(2)521 5742 058 

39 

i .500 4072 899 

-(1)948 8233 172 

(2)480 2373 223 

40 

.485 4032 170 

-(1)897 7094 503 

(2)443 1557 063 

41 

.471 2649 353 

-(1)850 6138 705 

(2)409 7955 959 

42 

.457 9201 287 

-(1)807 1264 779 

(2)379 7015 992 

43 

! .445 3042 703 

-(1)766 8881 506 

(2)352 4835 913 

44 

.433 3596 069 

-(1)729 5833 303 

(2)327 8060 567 

45 

.422 0342 965 

-(1)694 9338 345 

(2)305 3793 751 

46 

.411 2816 742 

-(1)662 6936 708 

(2)284 9526 611 

47 

i .401 0596 249 

-(1)632 6446 706 

(2)266 3078 519 

i 48 

1 A i\ 

.391 3300 442 

-(1)604 5927 982 

(2)249 2548 052 

; 49 

.382 0583 738 

-(1)578 3650 185 

(2)233 6272 159 

! 50 

.373 2132 002 

-(1)553 8066 290 

(2)219 2792 010 
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V 

A 

B 

C 

61 

.364 7659 064 

-(1)530 7789 783 

(2)206 0824 330 

52 

.356 6903 685 

-(1)509 1575 092 

(2)193 9237 233 

53 

.348 9626 910 

-(1)488 8300 748 

(2)182 1&23 796 

54 

.341 5609 753 

-(1)469 6954 845 

(2)172 3314 709 

65 

.334 4651 156 

-(1)451 6622 441 

(2)162 7303 514 

56 

.327 6566 201 

-(1)434 6474 629 

(2)153 8293 991 

57 

.321 1184 527 

-(1)418 5759 010 

(2)145 5659 350 

58 

.314 8348 929 

-(1)403 -3791 376 

(2)137 8838 947 

59 

.308 7914 116 

-(1)388 9948 425 

(2)130 7330 278 

60 

.302 9745 609 

-(1)375 3661 379 

(2)124 0682 068 

P 

D 

E 

F 

4 

-5.833 3333 33 

161.388 8889 

-70.833 3333 3 

5 

-1.166 6666 67 

41.349 2063 5 

-15.178 5714 3 

6 

- .388 8888 889 

16.877 2045 9 

-5.324 0740 74 

7 

— .166 6666 667 

8.580 0264 55 

-2.373 0158 73 

8 

-(1)833 3333 333 

4.971 0197 21 

-1.224 0259 74 

9 

-(1)462 9629 630 

3.143 1377 26 

-.697 4506 975 

10 

-(1)277 7777 778 

2.116 1939 91 

-.427 3504 274 

11 

-(1)176 7676 768 

1.493 9458 69 

-.276 8065 268 

12 

-(1)117 8451 178 

1.094 5289 28 

-.187 3496 873 

18 

-(2)815 8508 159 

.826 2015 762 

—.131 4102 564 

14 

-(2)582 7505 828 

.639 1627 163 

-(1)949 4182 288 

15 

-(2)427 3504 274 

.504 7428 516 

-(1)703 2727 621 

16 

-(2)320 51:28 205 

.405 6230 004 

-(1)532 1798 085 

17 

-(2)245 0980 392 

.330 9110 194 

-(1)410 2167 183 

18 

-(2)190 6318 083 

.273 5184 230 

-(1)321 3507 625 

. 19 

-(2)150 4987 960 

.228 6944 150 

-(1)255 3453 598 

20 

-(2)120 3990 368 

.193 1724 542 

-(1)205 4805 696 

21 

-(3)974 6588 694 

.164 6555 270 

-(1)167 2357 222 

22 

“(3)797 4481 659 

.141 4959 500 

-(1)137 5028 480 

23 

“(3)658 7615 283 

.122 4906 736 

-(1)114 1032 880 

24 

“(3)548 9679 403 

.106 7472 070 

-(2)954 8288 534 

25 

“(3)461 1330 698 

(1)935 9387 258 

-(2)805 1529 791 

26 

“(3)390 1895 206 

(1)825 1854 435 

-(2)683 7240 720 

27 

“(3)382 3836 657 

(1)731 2608 280 

-(2)584 3730 556 

28 

“(3)284 9002 849 

(1)651 0827 916 

-(2)502 4485 670 

29 

“(3)245 6036 939 

(1)582 2231 745 

-(2)434 4044 597 

30 

“(3)212 8565 847 

(1)522 7513 012 

-(2)377 5093 574 

31 

“(3)185 3911 754 

(1)471 1189 217 

-(2)329 6393 894 

32 

-(3)162 2172 785 

(1)426 0746 079 

-(2)289 1284 434 

33 

“(3)142 5545 780 

(1)386 5993 829 

-(2)254 6587 224 

34 

“(3)125 7834 512 

(1)851 8578 323 

—(2)225 1798 979 

35 

i “(3)111 4081 996 

(1)321 1606 298 i 

-(2)199 8487 873 

36 

“(4)990 2951 079 

(1)293 9355 623 

-(2)177 9839 241 

37 

“(4)883 2361 774 

(1)269 7049 446 

-(2)159 0310 414 

38 

“(4)790 2639 482 

(1)248 0678 813 

-(2)142 5366 316 

39 

“(4)709 2112 355 

(1)228 6862 337 

-(2)128 1275 351 

40 

“(4)638 2901 120 

(1)211 2734 458 

—(2)115 4950 665 
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p 

D 

E 

F 

41 

-(4)576 0179 059 

(1)195 5855 872 

-(2)104 3825 864 

42 

-(4)521 1590 577 

(1)181 4141 318 ' 

-(3)945 7570 433 

1 

-(4)472 6791 454 

(1)168 5801 023 

-(3)858 9451 054 

44 

-(4)429 7083 140 

(1)166 9292 958 

-(3)781 8737 837 

45 

-(4)391 5120 194 

(1)146 3283 718 

-(3)713 2699 200 

46 

-(4)367 4674 960 

(1)136 6616 307 

-(3)662 0134 174 

47 

-(4)327 0447 304 

(1)127 8283 489 

-(3)597 2046 543 

48 

-(4)299 7910 028 

(1)119 7406 642 

-(3)548 0381 072 

49 

-(4)275 3182 679 

(1)112 3212 277 

-(3)503 8306 506 

50 

-(4)253 2928 065 

(1)105 6026 661 

-(3)463 9937 685 

51 

-(4)233 4267 040 

(2)992 2522 916 

-(3)428 0188 665 

52 

-(4)215 4708 037 

(2)934 3629 062 

-(3)395 4651 013 

53 

-(4)199 2088 563 

(2)880 8921 721 

-(3)365 9492 561 

54 

-(4)184 4526 447 

(2)831 4262 696 

-(3)339 1372 874 

55 

-(4)171 0379 069 

(2)785 5970 435 

-(3)314 7372 425 

56 

-(4)158 8209 135 

(2)743 0762 284 

-(3)292 4933 089. 

57 

-(4)147 6755 863 

(2)703 5704 944 

-(3)272 1807 658 

58 

-(4)137 4910 631 

(2)666 8171 844 

-(3)263 6017 829 

59 

-(4)128 1696 351 

(2)632 5806 352 

-(8)236 5817 616 

60 

-(4)119 6249 927 

(2)600 6489 945 

-(3)220 9662 884 

P 

G 

H 

I 

4 

9.277 7777 778 

31.500 0000 00 

-4.166 6666 667 

5 

1.638 8888 889 

5.696 4286 71 

-.625 0000 000 

6 

.489 1975 309 

1.728 1746 03 

-.162 0370 370 

7 

.189 8148 148 

.678 6714 286 

-(1)666 5555 556 

8 

(1)867 0033 670 

.312 7705 628 

-(1)227 2727 273 

9 

(1)443 3221 100 

.161 0750 361 

-(1)105 2188 562 

10 

(1)246 3739 964 

(1)900 3496 503 

-(2)634 1880 342 

11 

(1)146 0113 960 

(1)536 1306 361 

-(2)291 3752 914 

12 

(2)910 8175 775 

(1)335 7753 358 

-(2)168 3501 684 

13 

(2)592 4630 925 

(1)219 1558 442 

-(2)101 9813 620 

14 

(2)399 0698 844 

(1)148 0504 789 

-(8)642 7396 133 

15 

(2)276 8700 073 

(1)102 9770 883 

-(3)418 9710 072 

16 

(2)197 0266 289 

(2)734 4435 760 

-(3)281 1615 969 

17 

(2)143 3321 867 

(2)535 3457 172 

-(3)193 4984 620 

18 

(2)106 3047 051 

(2)397 7468 180 

-(3)136 1655 773 

19 

i (3)802 0087 354 

(2)300 5508 423 

-(4)977 2649 092 

1 20 

i 

i (3)614 3455 464 

(2)230 5519 670 

-(4)713 8282 816 

21 

! (3)477 0563 504 

(2)179 2607 342 

-(4)529 7059 073 

22 

! (3)375 0317 824 

(2)141 0888 882 

-(4)398 7240 829 

! 23 

1 (3)298 1318 199 

(2)112 2790 263 

-(4)304 0437 823 

24 

(3)239 4188 385 

(3)902 5596 982 

— (4)234 6016 839 

; 25 

i (3)194 0625 129 

(3)732 2387 757 

-(4)182 9893 134 

i 26 

(3)158 6457 484 

(3)699 1052 093 

-(4)144 1586 899 

j 27 

(3)130 7157 437 

(3)494 0142 871 

-(4)114 6160 671 

28 

(3)108 4881 693 

(3)410 3053 046 

-(6)919 0331 771 

1 29 

(4)906 4889 024 

(3)343 0670 491 

-(5)742 7531 065 

j 30 

1 

(4)762 1897 299 

(3)288 6370 726 

-(5)604 7060 644 



FUNCTIONS OF POLYNOMIAL APPROXIMATION 


885 


p 

G 

H 


/ 

31 

(4)644 6143 698 

(3)244 2553 521 


-(6)496 6983 299 

32 

(4)548 1697 865 

(3)207 8215 248 


-(5)408 9511 222 

33 

(4)468 6267 177 

(3)177 7226 042 


-(5)339 4166 620 

34 

(4)402 8883 293 

(3)152 7092 964 


“(5)283 2960 613 

35 

(4)347 1491 475 

(3)131 8062 464 


-(5)237 7130 860 

36 

(4)300 7691 346 

(3)114 2462 443 


—(5)200 4646 968 

37 

(4)261 6333 886 

(4)994 2153 905 


“(5)169 8531 110 

38 

(4)228 4549 781 

(4)868 4748 736 


—(6)144 5604 783 

39 

(4)200 2018 476 

(4)761 3518 525 


“(5)123 5559 644 

40 

(4)176 0413 887 

(4)669 7069 867 


-(6)106 0282 578 

41 

(4)165 2980 924 

(4)590 9918 365 


—(6)913 3476 310 

42 

(4)137 4209 637 

(4)523 1265 867 


-(6)789 6349 360 

43 

(4)121 9582 775 

(4)464 4052 586 


—(6)685 0422 397 

44 

(4)108 5378 981 

(4)413 4217 613 


—(6)696 2650 065 

45 

(5)968 6184 014 

(4)369 0118 490 


—(6)520 6276 854 

46 

(5)866 4408 821 

(4)330 2073 010 


“(6)455 9534 388 

47 

(5)777 0093 339 

(4)296 1995 495 


“(6)400 4629 352 

48 

(5)698 4326 605 

(4)266 3106 562 


“(6)352 6952 975 

49 

(5)629 2039 812 

(4)239 9700 363 


-(6)311 4460 044 

50 

(5)568 0508 727 

(4)216 6957 015 


-(6)276 7178 590 

51 

(5)513 8951 063 

(4)196 0790 767 


“(6)244 6820 797 

52 

(5)465 8199 257 

(4)177 7726 528 


-(6)217 6472 765 

53 

(5)423 0433 383 

(4)161 4871 545 


-(6)194 0346 002 

54 

(5)384 8962 284 

(4)146 9470 334 


—(6)173 8577 488 

55 

(5)350 8043 493 

(4)133 9561 487 


-(6)155 2068 121 

56 

(5)320 2734 532 

(4)122 3196 643 


-(6)139 2351 667 

57 

(5)292 8769 663 

(4)111 8756 310 


-(6)125 1488 019 

58 

(5)268 2457 390 

(4)102 4838 617 

1 

-(6)112 6975 927 

59 

(5)246 0594 916 

(5)940 2269 581 

j 

-(6)101 6681 399 

60 

(5)226 0396 541 

i (5)863 8628 886 


-(7)918 7787 461 

P 

J V 

J 

P 

J 


21 

(5)160 6169 416 

41 

(7)144 9768 144 


22 

(5)115 5721 980 

42 

(7)122 4240 211 


23 

(6)844 6660 620 

43 

(7)103 7942 787 

4 

.665 5555 566 24 

(6)625 6044 903 

44 

(8)883 8655 638 

5 

(1)694 4444 444 25 

(6)469 2033 678 

45 

(8)754 5328 774 

6 

(1)154 3209 877 26 

(6)355 9473 824 

46 

(8)646 7424 663 

7 

(2)462 9629 630 27 

(6)272 8929 932 

47 

(8) .556 1985 210 

8 

(2)168 3501 684 28 

(6)211 2719 947 

48 

(8)479 8675 476 

9 

(3)701 4590 348 29 

(6)165 0562 459 

49 

1 (8)415 2613 392 

10 

(3)323 7503 238 30 

(6)180 0443 149 

50 

(8)360 4155 020 

11 

(3)161 8751 619 31 

(6)103 2704 854 

51 

! (8)313 6949 739 

12 

(4)863 3341 967 32 

(7)826 1638 832 

52 

i (8)273 7701 591 

13 

(4)485 6264 856 33 

(7)665 6209 059 

53 

' (8)239 5488 892 

14 

(4)285 6620 504 34 

(7)539 6115 453 

54 

1 (8)210 13(.)6 046 ' 

15 

(4)174 5712 530 35 

(7)440 2094 185 

55 

, (8)184 7700 144 j 

16 

(4)110 2565 282 36 

(7)361 1974 716 

56 

' (8)162 8481 482 

17 

(5)716 6609 334 37 

(7)297 9879 141 

57 

(8) 143 8491 976 

18 

(5)477 7739 556 38 

(7)247 1119 288 

58 

(8)127 3419 126 

19 

(5)326 7549 697 '39 

(7)205 9266 073 

59 

(8)112 9645 999 

20 

(5)226 6121 528 40 

(7)172 4036 712 i 

60 

; (8)100 4129 777 
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ERRATA VOLUME I 
Page vii- Line 1, for 19 read 10. 

Page 12. Read last two lines : “to date as far back as 1900 
B. C.” 

Page 53. Read “in which we write, 

!P(s) (s+5r)]/firnS''^(s+9')] , 

where sr^(.t) is the function inverse to g (t) ” 

Page 86. Change caption of table to read logic r(x). 

Page 93. In fourth line below the table replace “ten val- 
ues” by “nine values.” 

Page 163. Horsburgh. For London read Edinburgh. 

Page 164. Ives. For London read New York and Loudon. 
Page 192. Table 2. For points read places. 

Page 229. For x = 1.564, correct last three figures of 
log r(x) to read 446 and for r{x} correct last figure to 5. 

Page 237. For x — 1.986 correct last figure of r(x) to read 

0 . 

Page 245. Read Log r(7.56) = 3.3229 7194 5671 . 

Page 270. For r = 1.0 in first table read 1.0000 0000 0000. 
Page 280. Replace R (x) < 1 by ] a* ] < 1. 

Page 286. Replace formula for (nx) by, 

(nx) == (1/n”^^) (a; + 1 — 1/n) + (a; -f 1 — 2/n) 

-I p y/w (x -f 1/n) + (x) ] . 

Page 289. Table 7. Read .0001 for .001. 

Page 322. From x — 1.431 to a; = 1.439 inclusive add one 
unit to the sixth decimal in each value of W(x). Thus change 
.03006 39111 to .03006 49111. The corresponding values of the 
logarithms should be changed to the following: 8.47805 99240; 
8.46344 25443; 8.44833 04245; 8.43268 83717; 8.41647 73000; 
8.39965 36327; 8.38216 85866; 8.36396 73167; 8.34498 78566. 

Page 329. Read Log] (1.794) j as 9.44802 59585. 

Page 332. From x — 1.927 to a; = 1.929 inclusive, reduce 
end figures both in W (x) and its logarithm by one unit. 



INDEX OF NAMES 


Adams, J. C., 201, 216, 217. 
Aitken, A. C., 307, 318. 
Andayer, M. H., 22. 
Archibald, B. C., 1. 

Beattie, J, A., 1. 

Bendersky, L., 1. 

Bernoulli, James, 184, 217. 
Birge, B. T., 307. 

Boccardi, J., 1. 

Bohlin, K., 1. 

Brouwer, D., 1. 

Brown, E. W., 1. 
Burington, B. S., 1. 


Glover, J. W., 222. 

Gold, E., 3. 

Gram, J. P., 3, 307, 323. 
Gray, P., 3. 

Greenleaf, H. E. H., 320. 
Grunert, J. A., 217. 

Harzer, P., 3. 

Hawelka* B., 3. 

Hayashi, K., 3. 

Hermite, C., 10- 
Herschel, J. F. W., 211. 
Hodffman, C. D., 3. 
Huntington, E. V., 3. 


Campbell, J. W., 1. 

Jahnke, E., 22. 

Cassinis, G., 1. 

Joffe, S. A., 3, 189, 278, 282. 

Clausen, T., 202, 218. 

Condon, E., 307. 

Jordan, K., 307, 323. 

Cohen, L., 2. 

Kampfe, B., 4. 

Cohn, B., 2. 

Kantz, Esther, 21, 22, 282. 
Kantz, Lucy, C., 221, 285, 

Davis, H. T., 17. 

Kelley, T. L., 4, 6. 

Debye, P., 1. 

Kelley, Mxs. T. L., 4. 

De Morg^an, A., 217. 

King, G., 222. 

Dickson, L. E., 1, 2. 

Klugel, 217. 

Dinnik, A., 2. 

Kluyver, J. C., 202. 

Duarte, F. J., 2. 

Dwight, H. B., 2. 

Knar, J.. 4. 

Latshaw, V. V., 307, 324. 

Edwards, J., 217. 

Legendre, A.M., 217, 218. 

Elderton, W. P., 222. 

Lehmer, D. N., 221. 

Ely, G. S., 222. 

Lescisin, Anna, 324. 

Emde, F., 3, 22. 

Levy, L,, 4. 

Euler, L., 197, 217, 219, 220, 222, 278. 

Lodge, A., 14, 22. 

Eytelwein, 217. 

Lubbock, J. W., 200, 221. 
Lucas, E-, 202. 

Feinler, F. J., 204. 

Luckert, H. J., 4. 

Forsyth, A. R., 196. 

Fowle, F. E., 2. 

Ludlam, A. E., 4, 6. 

McClain, R. E., 216. 

Gauss, K. F., 17. 

McLauchlan, 222. 

Ginzel, I., 2. 

Maclaurin, C., 197, 217. 

Glaisher, J. W. L., 2, 195-196, 197, 211, 

Martin, C., 365. 

216, 217, 218, 219, 220, 221, 278, 

Mentzer, J. S., 221. 

281, 282, 284, 285. 

Merrifield, C. W., 4, 219. 


— .387 — 



388 


Miller, W. L., 4, 5. 

Mills, J. P., 4. 

Milne, W. E., 4. 

Milne-Thompson, L. M., 5. 

Mitten, L G., 324. 

Mobius, A. F., 220. 

Morris, E., 20. 

Newnian, A. B., 4. • 

Newman, F. W., 4. 

Nielsen, N., 181, 186, 195, 202, 222, 
278. 

Norland, N. E., 3, 10, 181, 186, 196, 
198, 202, 222, 276. 

Ohm, M., 217, 278. 

Overman, P. W., 324. 

Pairman, Eleanor, 9, 22. 

Pareto, V., 5, 307, 324. 

Pearson, Karl, 5, 6, 195, 222, 313. 
Peirce, B. 0., 5. 

Poliak, L. W., 5. 

Provost, G., 5. 

Price, Irene, 824. 

Radicke, A., 281. 

Ramanujan, S., 281. 

Ricci, G., 202. 

Robinson, G., 365. 

Rosebnigh, T. R., 4, 5. 

Rothe, 217, 278. 

Rutledge, G. 5. 

Saalschiitz, L., 6, 186, 202. 

Sasuly, Max, 307. 

Scherk, H. F., 278. 

Schlafli, L., 202. 


Schwering, K., 202. 

Scotten, E. W., 221, 285. 
Serebrennikoff, S. Z., 6, 216, 217. 
Shea, J. D., 307. 

Shelley, M. B., 324. 

Sheppard, W. F., 6. 

Sherman, J., 6. 

Sipos, A., 307. 

Staudt, K. G. C. von, 202, 216. 
Steifensen, J. F., 222. 

Stern, M. A., 278. 

Stieltjes, T. J., 217, 218. 
Stirling, J., 216. 

Sprague, T. B., 222. 

Tallquist, Hj., 6. 

Terkhorn, R. J., 195, 222. 

Thiele, T. N., 313. 

Thompson, A. J-, 6. 

Thompson, R. E., 186. 

Topping, J., 4, 6. 
Tschebytscheff, P. L., 324. 
Turner, H. H., 6. 

Umansky, A., 6. 

Underwood, R. S., 201. 

Vega, Georg, 221. 

Walther, A., 6. 

Watson, G. N., 181. 

Whittaker, E. T., 181, 365. 
Wishart, J., 22. 

Withers, Kathryn, 21, 22, 221. 
Wolfram. 221. 

Wood, B. D., 4, 6. 



INDEX OF SUBJECTS 


Alternating current problems, func- 
tions of, 2, 

Anti-logarithms, tables for formation 
of, 3. 

Asymptotic expansion of polygamma 
functions, 12. 

Bernoulli numbers, 6, 179-242; defini- 
tion of, 182-183 ; values of, 182, ta- 
bles 39, 31 and 32 ; computation of, 
201-208 ; logarithms of, 216-217, 
table 32; tables: (30) numerators 
and denominators of first 90, 229- 
234; (31) first 62 expressed as peri- 
odic decimals, 235-238; (32) logar- 
ithms of first 250 to 10 decimal 
places with first nine significant 
numbers, 239-242. 

Bernoulli polynomials, 179-227; defi- 
nition of, 181; explicit values of, 
181-182; properties of, 183-188; in- 
tegrals of, 184, 186; of higher order, 
208-210; periodic Bernoullian func- 
tions, 12, 16; 188; 198-200; table: 
(29) values of n 2 to w = 

8, from X = 0.00 to a; = 1.00 ( inter- 
val .01), 223-228. 

Bessel functions, 2, 3, 6. 

Beta function, incomplete, 5. 

British Association Tables, 1, 21. 

Central differences of zero, 212-213, 
282; tables of, 213, 283. 

Central differential coefficients of 
zero, 214; table of, 215. 

Circular functions, 3. 

Cosecant numbers, 185-187; table of, 
187. 

Cubic, formulas for fitting a, 309, 
364-365; tables for, 337-339; 381- 
385. 

Damped vibrations, table of, 5. 

Debye energy and specific heat func- 
tions, 1. 

Differences of zero, 210-215; tables of, 
212; central differences of zero, 212 
-213, 282; tables of, 213; 283. 

Differential coefficients of zero, 213- 
215; table of, 215; central differen- 
tial coefficients of zero, 214; table 
of, 215. 


Digamma function, (see psi function). 

Disturbing function, development of. 

Elliptic functions, 1, 3, 4. 

Error integral, tables of, 4, 6; in- 
verse, 4. 

Euler-Maclaurin sum formula. 197- 
200 

Euler numbers (secant numbers), 3, 
4, 273-285; definition of, 276; values 
of, 276, also tables 37 and 38; com- 
putation of, 278-282 ; congruences 
of, 281-282; connection with cen- 
tral differences of zero, 282 ; tables : 
(37) values of first 50 Euler num- 
bers, 293-296; (38) logarithms of 
first 250 numbers to 12 decimal 
places with the first 10 significant 
figures of the numbers, 297-302. 

Euler polynomials, 273-285; formulas 
for, 275; properties of, 276-278; in- 
tegrals of, 277-278; special values 
of, 277; table: (36) values of 
= 2 to n = 8, from x = 
0.00 to = 1.00 (interval .01), 287- 
292. 

Euler’s constant, 9, 18, 222, 243; value 
of (32 places) , 244. 

Euler’s formula for prime numbers, 

220 . 

Exponential functions, 5 ; integrals of, 

4. 

Fourier series, 18-19, 188. 

Gamma function, 1; generalized, 1; 
complex, 2 ; derivatives of, 12. 

Gauss’s theorem on psi function, gen- 
eralization of, 17-19. 

Generalized gamma function, 1. 

Gram polynomials, 305-324: explicit 
forms of, 319, 323-324; recursion 
formula for, 320; difference equa- 
tion of, 320; computation of, 324, 

Handbook of chemistry and physics, 3. 

Harmonic analysis, 1, 5, 6. 

Herschel’s formula, 210-211. 

Hexagamma function, definition of, 9; 
zeros of, 10; tables: (25) naturals, 
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MATHEMATICAL TABLES 


X = 0.0 to or = — 10.0 (interval .1, 
12 places) ; logarithms to 10 places 
over the same interval; naturals, 
X = 0.00 to X = 1.00 (interval .01, 
12 places) ; logarithms to 10 places 
over the same interval, 136-138 ; 

(26) naturals, x = 1.00 to ir = 4.00 
(interval .01, 14 places), 139-146; 

(27) naturalsi, x = 4.00 to x = 
20.00 (interval .02, 16 places) , 147- 
160; (28) naturals, x ^ 20.00 to x 
= 100.0 (interval .1, 19 places), 
161-178. 

Hyperbolic functions, 1, 3. 

Hyperbolic logarithm of 2. 

Hyperbolic-trigonometric functions, 6. 

Integrals, tables of, 2, 5. 

Lagrangean coefficients for interpola- 
tion, 3, 5. 

Least squares, tables to facilitate the 
application of, 5 ; polynomial ap- 
proximation by, 321. 

Legendrian functions, 5, 6. 

Logarithms, 2, 6; addition and sub- 
traction, 2; tables for the formation 
of, 3, 

Lubbock's summation formula, 200- 
201, 221-222; coefficients of, 201, 
221-222; table: (34) values of co- 
efficients A^{r), n = Z to n = 7, 
over the range r ~ 2 to r = 100 
(12 places), 261-256. 

Modulus, logarithmic (to 30 places), 
216. 

Mobius's theorem, 220. 

Orthogonal polynomials, 184, 307, 317- 

ri-f r> ^ f 7 


Parabola, formulas for fitting a, 309, 
364; tables for, 331-335; 375-380. 

Pentagamma function, definition of, 9: 
tables: (21) naturals, x = 0.0 to 
X ~ — 10.0 (interval ,1, 10 places) ; 
logarithms .to 10 places over the 
same interval; naturals, o: = 0.00 
to a; = 1.00 (interval .01, 12 

places) ; logarithms to 10 places 
over the same range, 99-102; (22) 
naturals, a: = 1.00 to a; = 4.00 (in- 
terval. 01, 15 places), 103-110; (23) 
naturals, x = 4.00 to a; = 20.00 (in- 
terval .02, 15 places) , 111-122 ; (24) 


naturals, x = 20.0 ,to a? = 100.0 (in- 
terval .1, 17 to 18 places) , 123-134, 

Periodic Beriioullian functions, 12-13, 
188, 198-200. 

Physical tables, 2. 

Polygamma functions, 7-178; defini- 
tion of, 9; properties of, 9-11; zeros 
of, 10; integral representations of, 
11; development in power series, 
11-12 ; asymptotic expansions of, 12 ; 
application to summation of series, 
14-17 ; computation of, 19-22 ; origin 
of tables of, 22, 25-26. (See also, 
digamma, trigamma, tetragamma, 
pentagamma, and hexagamma func- 
tions) . 

Polynomial approximations for range 
X = 1 to X =: p, 321-324, 861-367; 
tables: (47) coefficients for straight 
line, 369-374; (48) for parabola, 
375-380; (49) for cubic, 381-385. 

Polynomial approximation for range 
p to 805-321; tables: 

(40) coefficients for straight line, 
325-330; (41) for parabola, 331- 
336; (42) for cubic, 337-340; (43) 
for quartic, 341-344; for quintic, 
345-348; (45) for s^tic, 349-354; 
(46) for septimic, 355-860. 

Prime factors of n!, table of, 206. 

Prime numbers, Euler's formula for, 
220; sum of reciprocal powers of, 
2,4, 197, 219; table (S3). (See: 
Sums of reciprocal powers). 

Probability integral, (see error inte- 
gral). 

Psi function (digamma function), 1, 
4, 10; definition of, 9. 

Quartic, formulas for fitting a, 310; 
table for, 341-343. 

Quintic, formulas for fitting a, 310; 
table for, 345-347. 

Secant numbers, 276. (See Euler 

numbers) . 

Septimic, formulas for fitting a, 312; 
table for, 355-359. 

Sextic, formulas for fitting a, 311; 
table for, 349-353. 

Spherical functions, (see Legendrian 
functions) . 

Statistical functions, tables of, 3, 4. 

Stirling's approximation, 216-217. 
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straight line, formulas for fitting a, 
309, 364; tables for, 325-329; 369- 
374. 

Summation of series, 14, 16-17. 

Sums of powers of integers, 3, 188- 
195, 222, 308, 363; formulas for, 
188-189; coefficients O'! formulas 
for, 190-195; table: (35) values of 
S„(p) from w = 1 to )2 = 10 for 
p = 1 to p = 100; also values of 
^n(P)> = 1) 2, 3, for p = 101 to 
p = 1000, 257-272. 

Sums of reciprocal powers, 2, 3, 9-10, 
19, 188, 196-197, 217-220, 282-285; 
Bernoulli’s formula for, 20; logar- 
ithms of, 220-221; tables: (33) val- 
ues of to 32 places, n = 2, to w 

= 100; values of s.„ to 32 places, 
w = 2 to w = 67 ; values of to 

32 places, n = 2 to n = 100; val- 
ues of \ and logg S,^ to 24 places, 

n = 2 to w = 80, 243-250; (39) 
values of T„ to 18 places, n = 

lton = 38; logarithms to 18 places 
over the same range, 303. 

Sums of reciprocal powers of primes, 
2, 4, 197, 219; table: (33). (See: 
Sums of reciprocal powers). 

Tangent numbers, 185-187; table of, 
187, 277. 


Tetragamma function, definition of, 
9; zeros of, 10; tables: (17) natu- 
rals, = 0.0 to a: = —10.0 (inter- 
val .1, 10 places) ; logarithms to 10 
places over the same range; natu- 
rals, X = 0.00 to a: = 1.00 (interval 
.01, 12 places) ; logarithms to 10 
places over the same range, 59-62; 

(18) naturals, x = 1.00 to a: = 4.00 
(interval .01, 12 places), 63-70; 

(19) naturals, x = 4.00 to a: = 

20.00 (interval .02, 10 places), 71- 
80; (20) naturals, x = 20.0 to a; = 

100.0 (interval .1, 17 places), 81-98. 

Theorem of von Staudt-Clausen, 202. 
Theta functions, integrals of, 5. 

Trigamma function, definition of, 9; 
tables: (13) naturals, a: = 0.0 to 
a* = —10.0 (interval .1, 10 places) ; 
logarithms to 10 places over the 
same range; naturals, x = 0.00 to 
X = l.OO (interval .01, 12 places) ; 
logarithms to 10 places over the 
same range, 27-30; (14) naturals, 
X = 1.00 to a: = 4.00 (interval .01, 
12 places), 31-36; (15) naturals, 
X = 4.00 to X = 20.00 (interval .02, 
10 places), 37-46; (16) naturals, 
X = 20.0 to r = 100.0 (interval .1, 
15 places), 47-58. 

Zeta function of Jacobi, 5. 

Zeta function of Riemann, 3, 6. 



